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This IS a neatly got-up book for pupils preparing for 
the Matriculation and School Leaving certificate Examina- 
tions The authors have taken particular care in arranging 
the subject according to the capacity of the students and 
explaining the principles and suggesting the methods of 
solution. The Exercises are given with a view to stimulate 
interest. A cursory glance through the book shows that 
every effort has been made to help the students to grasp 
the main ideas in the mathematical problems. We can con- 
fidently recommend the book for use in schools. Its useful- 
ness has been increased by the inclusion of a large number 
of examples from public examination papers. The pupil 
will get a practical knowledge of Arithmetic by using this 
book. 

OPINION. 

SHRI DURBAR HIGH SCHOOL, BUNDI. 

July 21, 1933 

You will be glad to know that your “ Arithmetic Made 
Easy " has met our appreciation The book has been 
introduced as a Text-Book from the seventh class right up 
to the Tenth Class of the above institution. The book 
covers all the course prescribed by the Board of High 
School and Intermediate Education, Rajputana, Central 
India, and Gwalior for the High SchooJ examination 
Chapters have been arranged in a systematic order Easy 
and simple examples lead gradually to those of increasing 
difSculty. The book contains all types of questions Fre- 
quent use IS made of diagrams for the purpose of illustra- 
tion Algebraic methods have been used to help clearness 
and simplicity I think there ts no othet moie suitable 
book in the field in these days. Thanking you as well as 
congratulating you on bringing out a so nicely got up and 
extremely useful book. 

(Sd.) C. H. D. SINGH. 

Mathematical Teacher 
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PREFACE. 


The readiness with which our ^'Algebra Made Sunple 
was received by the teachers in our schools and the success 
that we achieved in that book prompted us to write this 
volume too. 

We do not claim anything new or original in the book 
but the system of g) adutg almost the whole lot of examples 
and the method of solving them will be found by the 
teacims to be inieteshng and unique The examples in 
each Chapter have been very carefully selected and then 
graded and we have freely used simple algebraical artifices 
to solve some of them which would have been otherwise 
difficult to do 

Throughout the book will be found a very large number 
of examples , most of them, with the exception of a few 
at the end of some of the exercises and the three miscell- 
aneous exercises, are rather of an easy type, We have made 
each Chapter of the book complete as far as it goes and 
hence some of the elementary portion of the book will be 
found to be rather difficult to students reading in the lower 
classess. 

Many examples, especially those given in the Miscella- 
neous sets, have been taken from various Indian and foreign 
University papers, some of which have been appended, in- 
tact, at the end of the book only to show the students the 
nature of the questions set at University examinations. 

We can boldly assert that there is no other book which 
contains all that is required from students preparing for the 
Matriculation Examination, We have explained all theo- 
rems as simply and methodically as possible. 

In spite of our desire and our best efforts in that 
respect, we could not make the volume smaller but the 
teachers using the book in the class, might here and there 
omit the detailed descriptions of certain portions to save 
time 
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We spared no pains to make the printing and the 
general get-up of the book as best as we could but we are 
painfully conscious that there is yet much room for improve- 
ment and we intend to do the same m the next edition of 
the book, if the necessity for it ever arises 

It IS not impossible that there might have crept in 
some typographical errors here and there and we shall be 
greatly obliged if those, who use the book would kindly 
communicate to us any such mistake they might come 
across. 

In conclusion, we shall feel our labours amply reward- 
ed, if those for whom the book has been written, derive 
any the least benefit from it. 

LAHORE K M G. 

10th Februaiy, 1930, L R D 

Preface to the Eighth Edition 

In this edition, the book has been thoroughly revised. 
All the examples have been worked anew to ensure ■accuracy 
in the examples and the answers. We hope that no error 
now remains in this edition. 

We render our hearty thanks to the teachers of Mathe- 
matics in the Province and outside who pointed out errors 
and communicated suggestions for the improvement of 
this book ' 


LAHORE . 
July 1, 1936 
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Arithmetic Made Easy 

Note Since this book is meant for secondary schools, the first 
three chapters have been written bneflv 

CHAPTER I. 

NUMERATION AND NOTATION 

Arithmetic may be regarded as a science of num 
bers but it has a theoretical and also a practical side In us 
theoretical part, it deals with numbers and enunciates gene 
ral principles obtained from an enquiry into their properties. 
In its practical part, it concerns itself with the application 
of these principles to specific numbers for practical purposes 
While a knowledge of the theory is essential for a clear 
understanding of the subject, an intelligent grasp of the 
principles underlying the solution of a problem or involved 
in the modus operandi of it or in deducing a formula to 
economise time and save labour is also important Accuracy 
and rapidity are the principal objects to be borne in mind m 
actual practice. 

12 The digits used m Arithmetic are the following — 

0, 1, 2, 3, 4, 5. 6, 7, 8, 9 

zero, one, two, three, four, five, six, seven, eight, nine 

Out of these, the figures 1 to 9 are called significant 
digits as distinguished from 0 which is called insignificant 
digit. The fundamental digit is 1 which is often called a 
unit or unity, meaning a single object , the other digits 

2, 3, 4, etc. therefore mean, 2, 3, 4, etc , units respectively 
Various numbers may he formed with these digits by 
repeating one or more of them any number of times or by 
using different digits and their repetitions. 

These digits have also another value. Thus m 27, the 
value of the digit 2 is not two but it means 2 tens, ». e , 
twenty Hence every digit has a local value and an 
intrinsic value In 33707 the local values of the digits 

3, 3, 7, 0, 7 are 30000 {viz 3 ten thousands), 3000 {viz 3 
thousands), 700 {vis 7 hundreds), 0 tens and 7 units respec- 

F 1 
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tively , while the intrinsic values of 3, 7, 0 are 3 units, 7 
units and nothing 0 is a digit having no digit value but it 
increases the local value of each digit to its left and does 
not affect the value of any digit succeeding it The others 
are significant digits In any number, the first significant 
digit IS the one which has the highest local value. 

§3 The above is the Arabic system of Notation 
The other system, viz , the Roman system of Notation is 
as follows — 


I=1,V=5,X=10,L=50. C=100, D=500, M=1,000 


1= 1' 

XI = 

11 

XXX= 30 

1 CCC= 300 

11= 2 

xn= 

12 

XL= 4C 

1 CD= 400 

III= 3' 

XIII= 

13 

L= 50 

t D= 500 

IV= 4 

X1V= 

14 

LX= 60 

DC= 600 

V= 5 

xv= 

15 

LXX= 70 i 

DCC= 700 

VI= 6 

t 


LXXX= 80 

DCCC= 800 

vn= 7 

and so on un* | 

XC= 90 1 

CM= 900 

VI1I= 8' 

til we come 

to 

C=100 

LM= 950 

IX = 9, 

XX= 

20 1 
1 

CC=200 

M=I000 


It is clear from the above that I or X or L or C when 
placed to the right of a bigger number indicates addition 
and when placed to the left denotes subtraction A bar 
placed_over a number multiplies its value by one thousand, 
Thus DC= 600,000 


§4. The Indian system is like the Aiabic system 
up to ten thousand [see ^ 7j, But in this system hundred 
thousand is called a lac and hundred lacs a crore. 

§5 Abstract and Concrete numbers. ‘Two books’ 
or 'Three rupees' is said to be a concrete quantity because 
the number tells us not only Trow many things are taken 
but also of wJjai kind If there is no mention of the kind, 
the number is said to be abstract, e g., 2, 3 

The numbers 1, 2, 3, are called natural numbers. 
The alternate numbers 1, 3, 5, .are called odd numbers 
and the alternate numbers 2, 4, 6, .are called even numbers 
Two or more numbers taken successively m any series are 
said to be consecutive, as 57, 58, 59 or 103, 104, 105, 106. 
etc 
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§6 The method of e\pressing numbers by means of 
the symbols or figures is called Notation and the art of 
reading m words a number expressed by figures is calle4 
Numeration, which is, therefore, the leverse of Notation 
§7 The following scheme, known as the Numera-. 
tion Table will show how to read a number in words 





Note A million billion is called trillion, a million trillion i» 
called qaadnllinn Similarly Me have quintillion, seztdhon, 
septillion, octillion, nnmlhon 

Example In accordance with the above Table, write 
the numbers of ( l) 35000478, (2) 7608291 45, (3) 31200780020 
in words 

Rule Put a comma aflei the firsts figuies/iomright, 
anothet comma aftet the uexl thieefigntes, then a comma 
aftei every 6 figutes lespeatively Now the first figure tn 
the first penod stands fioi the unit’s place, the second 
figutefor ten’s place, the thud figure for the hundred’s 
place The 3 digits in the next p-'i lod will give so many 
thousands and the next period of six will give so many 
millions, next billions and so on. Hence 

( 1 ) Thirty -fit e million®, four hundred and seventy-eight, 

(2) Seven hundred and sixty millions, eight hundred 
and twenty nine thousand, one hundred and forty-five 

(3) Thirty-one thousand apd two hundred million 
seven hundred and eighty thousand and twenty. 
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EXERCISE A 

Express each of the following in words — 

1 3460 2 15070 3 200903 

4 10005008 5 506720891 6 407080293 

Express in figures . — 

7. Two hundred thousand and three hundred 

8 Three million, five thousand and si\ 

9. Four hundred and six million, seven thousand 
and five 

10 Four hundred thousand million and twenty-one 

11 Six trillion, two hundred billion, twenty-seven 
thousand million, five hundred thousand and nine 

Write down the local value of each digit in the follow- 
ing numbers — 


12. 

47012 

13 

1213456 

14 

4446607 

15 

37960012456 

Express in Roman notation the following numbers ~ 

16 

37,67,79,84,99 

17 

107, 289, 702, 868 

18 

1920,2070,4659,7200 

19 

200018, 10010001 

Express in Arabic notation the following numbers — 

20 

dclxmxxxii 

21 

MDCCCLXIII 

22 

MDCCCLXXX 

23 

MDCCLXVI 

24 

MMMMDCX 

25 

DLXCCXXVII. 


26 Write the largest and the smallest numbers of 5 
digits 

27 Write the largest and the smallest numbers with 
the symbols 2, 5, 9, 0, 8 

28 Write down all the numbers that can be formed 
by the digits 5, 4, 8 taken altogether. 

29 What change takes place in the value of 5 in 
23405 if It changes place with 3 ? 

30. What IS the greatest number of five figures which 
begins with 7 and ends with 3 ’ 

31 What IS the greatest number of six figures which 
begins with 8 and ends with 2 ’ 

32 Form the biggest number and the smallest num 
her bv the digits of the number 2304951 



CHAPTER II 

THE FOUR FUNDAMENTAL OPERATIONS. 
ADDITION 


§1 To add IS to find a number equal to two or more 
tiuml ers taken together The number thus obtained is 
called their sum or amount and the numbers to be added 
are tailed summands, 

§2 The sign of addition The sign + is read plus. 
It IS used to indicate that the numbers between which it is 
placed are to be added. Thus 8 + 9 means that 9 is to bo 
added to 8 It is read ‘eight plus nine.* 

§3 The sign of equality The sign = is called the 
sign of equality It is read equal or is equal to Thus 
8 + 9=17 indicates that the sum of 8 and 9'is equal to 17. 
It will be read “ eight plus nine is equal to seventeen ”, 

§4 Accuracy and rapidity in the process of addition 
depends upon learning thoroughly the addition table 
(which we subjoin here ) 


1 and 2 and ,3 and i4 and 5 and 6 and '7 and 18 and 

9 V.11U 

1 are2 lare 3,lare 4;iare 5 larefi lare 7,lare8 lare9 1 

are 10 

2 

32 

42 

5'2 

62 

7,2 

8'2 

9'2 

102 

11 

3 

43 

V 

63 

7,3 

83 

9'3 

103 

113 

12 

4 

54 

64 

74 

84 

9,4 

10,4 

114 . 

1214 

Aj 

5 

65 

75 

8)5 

915 

105 

lll5 

12 5 

13‘5 

14 

6 

76 

86 

9i6 

,10:6 

U'6 

1216 

136 

14 6 

15 

7 

8 / 

97 

10 7 

Hi/ 

127 

13 7 

147 

157 

16 

S 

98 

108 

11 8 

128 

138 

148 

1518 

168 

17 

9 

109 

119 

12 4 

13,9 

14:9 

159 

169 

179 

18 


ten 


This table can be e'ltended for numbers laiger than 
We give here some questions for practice 


1 

2 . 

3 

4 


Add 2 to 
>> 3 „ 

>i II 

i> 5 ,, 


2, 4, 6 and so on up to 100. 
3i 6i 9 „ „ 99 

+1 8 . 12 „ „ 100 


5. 10, 15 


100 . 


5 


II 
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5 Add 6 to 6, 12, 18 and so on up to 96. 

6 „ 7 „ 7. 14, 21 „ „ 98 

7 „ 8„ 8,16.24 „ „ 96 

8 „ 9 9,18,27 „ „ 99. 

9. „ 10 „ 10, 20. 30 „ „ 100 


Such exercises are very useful The teacher can make 
the boy practice some more exercises beginning each exer 
oi«e with any other number 

The following is the rule for addition — 

Rule Wi lie down the tminbet s to be added one undet 
aiiothei so that units may cotne nndei units, tens under 
tens, htindieds undei hundreds, and so on, then dtaw a 
straight line undei the last mtmbeu Now add up the 
figuies in iliefiist veitical column on the light hand Put 
down the last figuie of tins sumbeneaththehne and cany 
the lemaimiig figuie ot ftguies to the pieceding column. 
Pi oceed tn the same mannei till the last column ts added 
Put down the complete sum of the last column The lesuli 
thus obtained xoill be the sum or amount of the summands 

Example 1, Add together 8935, 8205, 5576, 89375 
and 27. 

Sol Arrange the numbers according to the rule 
given above and proceed thus — 

89351 1st col 5 + 5+6 + 5 + 7=28. putdown 8 &carry 2 
8205 2nd,, 2 + 3 + 0 + 7+7 + 2=21, „ 1 „ 2 

5576 3rd „ 2+9 + 2 + 5 + 3 =21, „ 1 „ 2 

89375 4th „ 2 + 8 + 8 + 5 + 9 =32, „ 2 „ 3 

27 5th „ 3 + 8 =11, „ 11 

112118/ The sum IS 112118 Ans, 

Test of Correctness We can test the correctness of 
the addition by casting out nines. Thus — 

Cast out nines from the sum of the digits of each 
summand and note down the remainders , then cast out 
nines from the sum of the remainders and note down the 
remainder This remainder will correspond with the 
remainder if we cast out nines from the digits of the sum 
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Obesr\e the test of the above examples 


8935\ 

8-r9 + 3 + 5 

=: 

25=18 + 7, 7 isrem ofistsmd. 

8205 

18 + 2 + 0 + 5 


15= 9 + 6, 6 

13 

2nd „ 

5576 

i5x5 + 7-*-6 

SI 

23=18 + 5, 5 

31 

3rd ,, 

89375 

^8+9 + 3 + 7 + 5 = 

32=27 + 5, 5 

13 

4th „ 

27] 

2 + 7 


9= 9+0,norem 

5th „ 

112118 

7+6+5+5 

= 

23=18 + 5, 5 is the final rem 

i 

'l + l + 2-^l + l + 8= 

14= 9 + 5, 5 is rem of the sum 

Since the final remainder corresponds with 

the remainder 

of the sum, the operation is correct 





EXERCISE 1. 



Add together — 





1 

21 2 

28 

3. 38 

4. 

58 


25 

56 

48 


59 


35 

46 

59 


75 


_55 

57 

_81 


96 

5 

872 6 

721 

7 981 

8 

321 


537 

826 

302 


526 


935 

156 

856 


905 


821 

322 

706 


738 

9. 

, 8937 10 

5304 

11. 89356 

12 

79356 


531 

728 

3562 


215302 


7431 

15631 

302 


18019 


295 

439 

160025 


514 


302 

8050 

56829 


918202 

Find the value of — 





13 8502 + 502 + 90321 + 83562+1613204. 

14 5230 +1519 + 21203 + 25625 + 1635209. 

15 1802 + 27 + 124 + 335 + 95639 + 1835234. 

Find the sum of the following and test the correctness 
of the sum — 

16 15935, 8102, 9356304, 1650235. 

17 89, 514, 893521, 89356201, 21935. 

18. 165, 9356, 85312, 5010101, 89356 

Add together (19 and 20) . — 

19 Nine hundred and twenty-seven , fitty thousand 
and eleven , five thousand and nine , eighty-five thousand 
SI3. hundred and twenty-six , two thousand six hundred 
and nine 



8 


ARITHMETIC MADE E\S\ 


[CHiP. 


20 Three hundred and forty nine thousand and 
eleven , ten million, five hundred and six , nine thousand 
and sixteen , sixty-five thousand and two , five hundred and 
sixty thousand and seven 

21 There are 3 trees m my garden , one of them has 
574 apples on it, the second has 200 and the third has 4 26 
on it How many apples are there in my garden ? 

22 I was born in the year 1875 A D ,in which year 
shall I be 60 years old ? 

23. A student has to read 5 books for his examination, 
there are 400 pages in one book, 526 in the second, 74 in 
the third, 129 in the fourth and 83 in the fifth How many 
pages IS be to read altogether 

24 The Bombay Mail carried yesterday 37 first class 
passengers, 80 second class and 154 inter-cIass , how many 
did it altogether carry ? 

25 In the year 1932 A D , there were 31 days in 
January, 29 in February, 31 in March, 30 in April, 31 in 
May, 30 in June, 31 in July, 31 in August, 30 in Septem- 
ber, 31 in October, 30 in November and 31 in December 
How many days are there in the whole year ? 

26 A man had some money in a Bank , he withdrew 
Rs 476 and then again Rs 294 and then found that there 
IS a balance of Rs 300 left How much had he in the Bank ? 

27 In a certain town, there are 948230 Mohamedans, 
8704213 Hindus, and 25107 other castes What is the total 
population of the town ’ 

28 In one of the divisions of a province, there are 
403H90 Hindus in another 3920076, in a third 521076 
and in the fourth 1234060 What is the total Hindu popu- 
lation in the whole province ^ 

29 A has Rs 125 , Bhas Rs 3 7 more than A, C has 
Rs. 20 more than what A and B together have and D has 
as much as the three others together have. What is the 
total sum that they have 7 

30 In the High Department of a school there are 
592 boys , m the middle 705 and m the Primaiy Department 
1704. What IS the total numerical strength of the school ? 
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SUBTRACTION 

?5 Subtraction is the method of finding what number 
IS left, when a smaller number is taken from a greater one 

The number thus left is called the remainder, the num- 
ber to be subtracted is called the subtrahend and that from 
which it is subtracted, the minuend. 

§7 The sign of minus The sign ’ is read minus 
The sign when placed between two numbers signifies that 
the second number is to be subtracted from the first Thus 
‘8—5’ means that 5 is to be subtracted from 8 It is read 
as eight mtnus fi\e 

The symbol is called the sign of difference. It 
indicates that the smaller number is to be subtracted from 
the greater one Thus ‘5' ^8 means 3 


Like addition table, to effect the operation of sub- 
traction the students should commit the following subtrac- 
tion table also to memory 


1 from 2 from j lrom|4 fromIS from 6 from‘7 from 8 from 9 from 


3 , 

4 , 

5 

6 

7 

8 
9 

10 


1 

3= 


1 4 = 

= 

1 

5= 

= 

1 6= 

= 

1 

7- 

=: 

1 8= 

= 

1 9= 


lil0= 


1 

2 

4 

}) 

2 5 

1] 

2' 

6 

II 

2 7 

II 

2 

8 

II 

2, 9 

11 

2110 

>1 

211 

It 

2 

3 

5 

)) 

3 6 

11 

3. 

7 

11 

3' 8 

1) 

3, 

9 

II 

3110 


3 11 


312 


3 

4 

6 

»» 

4, 7 

11 

4 

8 

17 

4! 9 

II 

IxE] 

11 

4-11 


4-12 


413 

ll 

4 

5 

7 


5 8 

1) 

5' 

9 

II 

ETOI 

II 

5-11 

91 

5!U 


5113 


5' 14 


5 

6 

8 

If 

6' 9 

II 

|9|l| 

11 

611 

11 

6 

12 

11 

613 

It 

6114 


6*15 


6 

7 

9 

if 

■rillH 

II 

7 

11 

II 

7112 

II 

7 

13 

11 

7|14 

11 

7'l5 


7il6 


7 

t 

m 

11 

8'U 

11 

8 

12 

11 

813 

>1 

8 

14 

II 

8,15 

II 

816 

)> 

8! 17 


8 

911 


9!i2 

II 

9 

13 

II 

9'l4 

n 

9 

15 


9T6 

I* 

9117 

11 

9’l8 

11 

9 


18. A question of subtraction can be put in many 
different ways Thus “What is the difference between 
9 and 4 may be put in the following wrays also — 


1 Find the difference betv’een 9 and 4 

2 By how much is 4 less than 9 ? 

3. By how much is 9 greater than 4 ? 

4 What must be added to 4 to make 9 ’ 

5 What must be the remainder when 4 is taken from 9 ’ 

6. By how much does 9 exceed 4 ? 

7. The sum of two numbers is 9 One number is 4, 
find the other. 
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«(9 The following is the rule for subtraction 
Rule Wt tie down the smallei numbe) under the 
giea}ei as tn the piocess of addition and diaw a line 
undeineath Begin at the i ight hand and subti act each 
digit of the subtrahend f tom the couespouding digit of 
the minuend and put down the tesult below the line, but 
if any lowei digit be gieafet than the tippei , add ten to 
the itppei digit and then take the lowei digit f torn the 
upper number thus foimed , put down the letnaindei as 
before In this case add 1 to the next lower digit before 
caiiyiitg on the piocess of subtraction further 
Example 1 Subtract 2135 from 9849. 

Sol Arrange the numbers according to the rule given 
above and proceed thus — 

Explanation 

9849 minuend, 

2135 subtrahend, 9 — 5=4, put down 4, 4— 3 = 1, put down 1 
7714 rem Ans 8—1=7 „ 7, 9 "2 = 7, „ 7 

Example 2 

Subtract 5639 from 8254 
Sol. Explanation 

’ 9 cannot be taken from 4, we add 10 to 
the 4 making it 14, 14—9=5, put down 
8254 minuend, 5 Now add 1 to the next lower figure 3 
5639 subtrahend, 1 making it 4 ,5—4=1, put down I Simi- 
2615 remainder, flarly add 10 to the 2 makingit 12, 12 — 6 
Ans —6, puf down 6 Now add 1 to the next 
lower figure 5 making it 6, 8—6=2, put 
' down 2. 

Test of correctness Add subtrahend and the 
remainder, the sum will correspond with the minuend 

Or, 

‘Cast out nines as in addition The difference of the 
remainders of the minuend and subti abend will correspond 
with the remainder of the remainder. 

Observe the test of the second example 

82541 8 + 2 + 5 + 4=19=18 + 1, 1 is the remainder, 

5639 .5 + 6 + 3 + 9=23=18 + 5, 5 is the remainder. 

2615/2 + 6 + 1 + 5=14=9 + 5, 5 is the remainder 
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Here add 9 to the remainder of the minuend because 
It IS less than the remainder of the subtrahend. 9 + 1= 10 , 
10-5=5 rvhich corresponds ^v^th the remainder of the 
lematndei. 

§10 \ number preceded by the sign + is called a 

positive number and that preceded by the sign — , is a 
negative number When no sign is affixed to a number, 
It is considered as positue 

§ 11 Expressions and terms An expression is 
one m which two or more numbers are connected by the 
sign + or — and the numbers thus connected are called 
terms Thus 8 + 6— 4— 2 is an expression and 8, 6, —4, 
—2 are its tenns , 8, 6 are positive 4, 2 are negative 

Example 3 Find the value of — 

1329-576 + 504-302-29 

Sol. Sum of positive terms= 1329 + 504= 1833 
Sum of negative terms= 576 + 302 + 29=907. 
Value required =1833—907=926. Ans, 

Hence the following 

Rule Subti act the sum of all the negative terms 
from the sum of all the positive terms 
EXERCISE 2. 


Perform the following subtractions- 


Simplify — 

13. 265302—189543 14 169356-89354. 

15. 290093—109989. 16 793590-189056. 

17 825 + 576 + 328+21-675. 

18 1817-936-1021 + 676-75 

19. 15012+21-21025 + 80023-65233. 

20 1002 + 2512-3409+89 + 185. 
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Complete the following sums of addition by filling m 
the digits whose places are marked by asterisks — 

21 5132 22 3 '256 23 83256 24 19516 

I 29‘ ='5 Vr ■’3'^ 

■'894 H73I •■756’ 5 '‘8753 

Complete the following sums of subtraction by filling 
in the digits whose places are marked by asterisks — 

25. 7895 2 6 2835 27 25329 28 10000 

3 2^ lx ' 98 '*35 

4568 14 '9 -62 “ ** 

29. The sum of two numbers is 1893609 and one of 
them IS 930994 , find tlie other 

30 Minuend is 803563 and the remainder 15102 
Find the subli abend 

31 A deposited Rs 576 in the bank on Monday, 
Rs 708 on Tuesday, Rs 2105 on Thursday B deposited 
Rs 376 m another bank on Monday, Rs 728 on Tuesday, 
Rs 1639 on Thursday By how much does A’s money 
exceed B's money in the bank ? 

32 By how much does 1002490 exceed 704050 ? 

33 What IS the excess of 9497605 above 8888888 ? 

34 What must be added to the sum of 432, 507, 78, 
710 and 803 in order to get the number 3000 ^ 

35 A man earns Rs 4000 in a month and he spends 
Rs 3702 What is his saving in a month ’’ 

36 In the year 1932 A D , I was 57 years old, when 
was 1 bom ? 

37 Han was born in 1 875 A D , what was his age 
m 1932 ? 

38 The population of a town is 17254120' out of 
which there are 8624022 males Find the number of females. 

39 . I bought a house at Rs 8249 and spent Rs. 1200 
on its repairs I then sold it for Rs 9000. How much did 
I lose or gam ? 

40 My son was born in the year 1902 When would 
he have been as old as I was m the year 1909, my year of 
birth being 1875 ^ How old would I then have been ? 
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41. One mountain is 13572 ft high and another is 
9024 ft. high How much is the former higher than the latter 

42 I had Rs. 682 with me I gave Rs 205 to a 
friend, Rs 82 on charity and spent Rs. .34 9 on my on n 
account Find how much money is left with me. 

43. I spent Rs, 13562 for a hoilse-and some land , the 
land alone was worth Rs 8024 , what was the value of the 
house 5 

44 A man had one lac of rupees at the time of-his 
death. He gave Rs 3120 to his son, Rs 2090 to his 
daughter and the remainder to his wife. How much di 
the wife get ’ 


MULTIPLICATION 

§12 Multiplication is the short method of finding 
the sum of a given number of repetition of a certain number. 
Thus to find the sum of six times 12, it will be 

12 + 124-12 + 12+12 + 12-72 

The number to be repeated is called the multiplicand 
and the other which indicates the number of repetitions is 
the multiplier, and the sum obtained the product Thus 
in the above solution 12 is the multiphcand, 6 is the mulU- 
phet and 72 is the product. 

§13 The sign of multiplication is x. It is read 
as into It IS used to radicate that the numbers between 
which it IS placed are to be multiplied together. Thus 
12X6 which IS read twelve into six indicates that 12 is to 
be multiplied by 6 

Each of the numbers multiplied together is called a 
factor Thus 12 and 6 are the factors of 72. 

Note Sometimes the operation of multiplication is e\pressed 
bj a dot Thus 12X6 may be written 12 6 

§14 Rapidity and accuracy in multiplication depends 
upon the complete familiarity with multiplication table'^ 
For the sake of convenience we subjomiheJableJierter- . 
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«15. To prove that four times bix=sis times four 

four times si\=6 + 6 + 6+6=24, 

si\ times four=4+4 + 4+4+4+4=2+ 

Or, 

Let 24 counters be arranged aa in the figure 

Now, No of counters=No of horizontal 
rows X No of counters in each row=4x 6 * 

Also, No of counters = No of vertical "" 
rows X No. of counters in each ro\v=-6X4 * >' r * . 

four times six=six times four. 

It follows therefore that the faclots of a piochicl may 
be taken many aider Oi the multiplicand and the mul~ 
ftplier may be mteichanied without altering the pioduct. 

§ 16 Short MultiphcatioQ 

When the multiplier does not exceed 20, the multi- 
plication IS called short multiphcation 

Rule Wiite down the mtilhpher tinder the multiph- 
cand and di aw a line undei neaih Begin at the unit’s 
figiiie of the multiplicand and multiply eachfiginebythe 
multiplier, putting down and cairying piecisely as in 
addition. 


Example 1. 
Exp 


Multiply 45321 by 9 


(0 

{«) 

(«0 

Ivt) 

(v) 


45321 

9 

407889 


9 tiroes l5=9, put down 9 

9 times 2 s= 18 , pat down 8 and carry 1 
9 times 3'-27, 27+7=28, put down Sand carry 2 
9 imes 5=45, 45 +2=47, put down 7 andiSj 
9 times 4=36, 36+4=40, put down 40 ^ 

The product =407889 Ans 

t, “t.pUc.1.0. by a s.n.pleB„„b„ 

Rule. Multiply the multiplicand by the 
bei and add as many zetoes to the ughtouZ f^ 

Ibete are zetoes to the right o/the mulhpCr * 

Example 2 . Multiply 5374 by 900. 
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Sol 5374X900=5374X9 hundreds 
=48366 hundreds 
=4836600 Ans 

Note In multiplication when one factor is 0, the piodiict is 
also 0 Thus 165X0=0 and Ox 165=0 

EXERCISE 3 

Multiply — 

1. 892 by 7 2 5603 by 8. 3 5302 by 12. 

4 5023 by 13 5 7089 by 14 6 8972 by 15 

7. 6305 by 16 8, 8925 by 17 9 12315 by 18. 

10 5605 by 10 11 6325 by 20 12 7321 by 100 
13. 6329 by 500 14 8935 by 6000 15. 21526 by 8000 

§18 Long Multiplication 

When the multiplier exceeds 20, the multiplication is. 
called long multiplication 

Rule W nte the imtlhpiter below the mulhpltcand 
aud diaw a lute underneath Ftist multiply the multipli- 
cand by the unit's figui e oj the inulfiphei and then mulhply 
the multiplicand by ten's figuie of the multipUei and put 
fhepioduct undet the fit st pi oduct so that the unit's figuie 
of this piodiict may fall iindei the ten's figure of the first. 
Repeat this operation with hundieds, thousands, etc. 

Example 3 Multiply 8556 by 237. 

Sol, Proceeding by the rule given above 

8556 
2 ^ 

8556X 7=59892 59892 

8556X3=25668 2566 

8556X2=17112 17112 

2027772 Ans 

Test of correctness (i) Interchange the multiplicand 
and the multiplier , the product will be the same 

(ji) Cast out nines from the multiplicand and the multi- 
plier , multiply the remainders and again cast out nines 
The remainder now obtained will correspond with the 
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remainder which remains after casting out nines from the 
product 


8556 

237 

59892 

25668 

17112 

2027772 


8 + 5+5 + 6=24=18 + 6,6 is the remainder. 
2+3 + 7 = 12=9 + 3 , 3 IS the remainder. 

6x3 =18=18+0 , 0 IS the remainder 


2 + 0+2+ 7 + 7+'7+2 — 27—27 + 0,0 is the rrm 


multiplicand 

& 

\multiplier y'' 

/ 

multiplicand s'X multiplier 3 


0 ^ 
product \ 


237 

Or 8556 
1422 
1185 
1185 
18 96 
2027772 


Example 4 Multiply 53728 by 2005 
Soi Proceeding by the rule given above 

53728 

2005 

53728X5 =268640 268640 ' 

53728X2 thousands =107456tbousands 10745600 

107724640 Anr, 

§19. If there are zeroes to the right of the multipli- 

or multiplier or both, the zeroes may be neglected and 

the remaining figures may be multiplied together and the 
neglected zeroes may be annexed m the product. 

Example 5. Multiply 85300 by 19200. 853 


1706 

7677 

853 


Neglecting zeroes, the product= 163776 

• thereq product= 1637760000 Ans. 
F 2 


163776 
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§20 Multiplication by factors 


Example 6 Multiply 728 by 192. 


Sol 192=16X12 I 

728 

1 

12 

728X 12=8736 

8736 

8736X 16=139776 I 

16 


I 139776 Ans 

§21 Continued product 

Mulliplication of more than two numbers is called their 
continued product Thus 728 X 12 X 16 is an example of 
continued product, which has been solved above 

§22 When a number is multiplied bv itself once, 
twice, thrice, etc , the product is called second, third, fourth, 
etc , power of that number respectively Thus 

6X6 IS called the second power of 6, 

6X6X6 is called the third power of 6, 
6X6X6X61S called the fourth power of 6, 

and so on 

6X6 IS written 6® and is read as “6 squared" 

6X6X6 „ 6^ „ „ “6 cubed" 

6 X 6 X 6 X 6 „ 6* „ „ “6 to the fourth power” 

Similarly 6® is read as "6 to the fifth power", 

as so on 

§23 Index The small fiprures which indicate how 
many times the number is multiplied is called the index or 
exponent of the power Thus in 6®, 5 is the index 

§24 If the three sipfns + , X, are used in an ex- 
pression, the operation of Mulhphcatton is to be performed 
first and then that of Addttwn or Subti action 

Thus, 5X2-3X4 + 2x4=10-12 + 8 

=18-12=6 Ans 

EXERCISE 4 
Multiply by factors — 

1 5635 by 156. 2 5621 by 108 

3. 8551 by 117. 4 25301 by 256. 

5 36205 by 208, 6 21935 by 132, 
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Find the continued product of 

— 


7 

65X18X16 

8. 

56X25X36 

9 

76X21X49 

10 

45x35x25 

11. 

28 X 38 X 48 

12 

55X45X65 

Multiply and test the correctness of the following — 

13. 

8935 by 1890. 

14 

56389 by 15600 

15 

56000 by 27000 

16 

51800 byXSOOO 

17 

50009 by 25005 

18 

2C359 by 250025 

19 

189725 by 41935 

20. 

283561 by 283562. 


Find the squares of — 

21. 45, 71, 121, 125 and 256. 

Find the cubes of — 

22 11, 21, 25, 36 and 40 

Find the value of — 

23 9x3-5x5 + 7x8 + 121. 

24 25X6+36X4-28x8 + 51 

25 37x9-28X12 + 35-17X211-576. 

26 192 pies make one rupee. How many pies are 
there m Rs 374 ’ 

27 A book contains 579 pa^es and each page contains 
3749 letters. How many letters are there in the whole book ’ 

28 The price of one Bigha of land is Rs. 904. Find 
the price of 98 Bighas 

29. 8634 men pass over the Ravi Bndge e\er}' day 
How many men will pass over it in 706 dajs > 

30 The cost of one elephant is Rs 3479 and that of a 
horse is Rs 765 How much will 6 elephants aud 16 
horses cost ’ 

31 There is a tank of water with a hole m it. 78 
gallons of water leak out by the hole in each hour. When 
the tank is full of water, it is emptied m 48 hours Find 
the capacity of the tank 

32 The population of a town is 127600 It increases 
at the rate of 320 persons each year. What will be the 
population 10 years hence ? 

33. A Railway tram runs at an average speed of 22 
miles an hour It takes 42 hours to run from Calcutta to 
Delhi Find the distance between Calcutta and Delhi. 
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34. The rays of light come from the sun to the earth 
in 448 seconds Light moves at the rate of 1 86000 miles 
per second. Find the distance of the earth from the sun 

DIVISION. 

§25 Division is the method of finding how many 
times one number is contained in another The former of 
these numbers is called the dmsor and the latter the divi- 
dend and the number of times found the quotient ^ That 
which IS left after the operation is finished is the remainder 

Suppose we want to know how many 25 
times 6 IS contained in 25 By the help of once 
the multiplication table, we can at once tell 1 9 
"4 times, with a remainder 1 ” fi twice 

The operation at the side also shows 1 3 
the same result. ^ thrice. 

Here 25 is the dividend, 6 is the ^ 

divisor, 4 IS the quotient and 1 is the 4 times. 

remainder I 

From above it follows that 

Divisor X qaotient-h remainder = dividend 

§26 The sign of division is ~ It is read ‘divided 
by’. 25 — 6 denotes 25 divided by 6 

§27. Short Division 

When the divisor does not exceed 20, it is called short 
division The operation in this case is done mentally 
The accuracy depends upon the complete familiarity with 
the multiplication table 

Example 1. Divide 8972 by 12 

Sol, Here 12 goes no time in 8, but 12 )8972 
It goes 7 times in 89 and 5 over Put down 747—8 rem 
7 under the 9 

Then 12 goes 4 times in 57 and ff over. Put down 4 
under the 7 

Lastly 12 in 92 goes 7 times and 8 over. 

The quotient is 747 and the remainder 8. Ans 
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S28 Long division. 

When the divisor exceeds 20, it vs called long division 
The rule for operation is as under . — 

Rule. IVVife the divisor and the dividend thus 
dtvtsoi ) dividend ( 

Noio, try to find how many times the one oi two 
figures on the left hand of the divisoi contain tn the oile 
OI two figures on the left hand of the dividend and wiite 
the result as the figure (o« the left) of the quotient. 
Multiply flits paitial quotient by the divisoi andputdown 
the piodiict undet the dividend on the left hand side 
Subtract it and wnte dawn the remaindeu Annex to the 
light of this remainder the next figure of the dividend to 
fotm the next partial dividend Proceed as befoie~ and 
continue the process till all the figures of the dividend 
have been brought down If at any stage the divisoi is 
found greater than the piitial dividend, put a zeio to the 
quotient and bung down the next figure of the dividend. 

Example 2 Divide 5370S9 by 328 
Sol Explanation. 


328)537089(1637 

328 

2090' 

1963 

12.8 

984 

2449 

2296 


Here 3 goes once in 5 Put 1 as the 
first figure of the quotient. Multiply this 
one by 328 and put down the product 
under the du idend as shown m the process. 
The remainder is 209. Bring down the 
next figure 0 to form the partial dividend 
2090 Now 3 goes 6 times in 20 Put 6 
as the second figure of the quotient Mul- 


153 tiply this 6 by 328 and put the product 

under the partial dividend Thenextremainderis 122 Bring 
down the next figure 8 to from the next partial dividend 
1228 Again 3 goes 4 times m 12, but if we put 4 as the next 
figure of the quotient and multiply this 4 by 328 the product 
will exceed the partial divended 1228, therefore put 3 as the 
next figure of the quotient Multiply this 3 by 328 and put 
■down the product under 1228 The remainder is 244 Bring 
down the next figure 9 to form the last partial dividend 
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2449 3 goes 8 times in 24, but the product will exceed the 

dividend, therefore put 7 as the last figure of the quotient. 
Multiply this 7 by 328 and put the product under the last 
partial dividend The remainder is 153 

the whole quotient is 1637 with a rempinder 153, Ana. 

Test of Coftcctness (») Multiply the divisor by the 
quotient and add the remaiadei to the product. If the result 
corresponds with the dividend the answer is correct. Thus, 
1637X328=536936 Adding the remainder to it (536936 + 
153 = 537089) the result corresponds with the dividend. 
Hence the answer is correct 

(ii) Cast out nines from the r/ivisoi and quottenf and 
write donn the remainders Multiply these remainders and 
again cast out nines. The remainder now left will corres- 
pond with the remainder obtained by casting out nines from 
the difference of the dtvidend and the lemaindei 

328)537089(1637 
Rem. 153 

Dilf. of the Dividend and the Rem,=s 536936 

3 + 2 + 8 =13=9+4 , 4 is the remainder of Divisor. 

1 + 6+3 + 7 =17=9 + 8 , 8 is the remainderof Quotient 

4x8 =32=27 + 5 , 5 IS the final remainder, 

5 + 3 + 6 + 9+3 + 6 =32=27 + 5, 5 is the rem of Difference 

. the final lemainder corresponds with the remainder 
of the difference 

. the answer is correct. 


Example 3. 
Sol 

892)368002(412 

3568 

1120 

892 

2282 

1784 

498 


Divide 368002 by 892. 

Esplamhoiu 

Here 8 in 3 goes no time. There- 
fore take two figures on the left hand 
of the dividend. Now 8 m 36 goes 
4 times 

Now proceed as explained m Ex 2 
The quotient is 412 and the remain 
der IS 498. Ans 


§29 Division by 10, 100, 1000, and so on. 


Rule. To dwida a mmbei by 10^ 100, 1000 and so 
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on, cut oft as many fixities Jrom the right of the dividend 
as fheje aie zeioes in the dtvisoi, the figiites thus cut off 
xmll be the remainder and the remaiiitng figines wtUfoim 
the quotient 

Example 4 18693-^10 =:quotient 1869, rem 3 

Example 5 18693—100 =quohent 186, rem 93, 

Example 6 18693--^ 1000 —quotient 18, rem 693. 

Example 7, 18693 — 10000 =quQtient 1 , rem 8693 

§30 Division by factors 

This method is very important The student is advised 
to note the solution very carefully and learn how to find out 
the complete remainder. 

Example 8 . Divide 85357 by 120 , using factors 
4>'5X6 

Sol, 4[ 85357 

5' ..2 1339, 1 unit a: i 

6 j 4267, 4 groups of 4 units 8=16 

711, I group of 4 X 5 units each 
remainder 

quotient=7ll , remainder= 37 > Ans 

From the above solution we deduce the following 

Rule, Complete lemamdei-lst rem, + {2nd lem X 
ist divisor) + (3idi ein xfst divisor X 2ud divisoi ) 4 etc 


Sol. 2 415635 

3 207817, 1 unit s= i 

5 69272, 1 group of 2 units = 3 

6,_1385^ groups of 2 x 3 units each s= 12 

, 2309, no group of 2x 3 X 5 units = 0 

‘ remainder =15 

> quotient=2309 , reniainder=15, Ans 
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EXERCISE 5. 


(Divide (1-12) — 


1 56352 by 12 

3 106799 by 19 

5 105795 by 521 

7 285359 by 824 

9. 565902 by 756. 
11 215623 by 95351 

13 

10000 

14 

10000 
15. 

100000 


2 36432 by 18 

4. 118456 by 221 
6 535001 by 625 

8. 910025 by 728 
10 889956 by 1625 

12 853699 by 9999 


Divide 56535698 separately by 10, 100, 1000, 
Divide 89300022 separately by 10, 100, 1000, 
Divide 48300987 separately by 100, 1000, 10000, 


Divide by factors and find the complete remainders in 
(16—19) — 

16 1563557 bj 144 17. 4800935 by 288 

18. 56359281 by 256 19. 3790289 by 132 

20. Divide 5630298 by S, 6, 7 in succession and find 
the complete remainder 

21 Divide 21908956 by 7, 9, 6 in succession and find 
the'complete remainder 

22. A number is divided by 5, 6 and 7 in succession 
and the remainders are 3, 2, and 5 respectively. Find the 
remainder had it been divided by 210 

23 A number is divided by 9, 8, 12 in succession and 
the remainders are 7, 4 and 2 respectively Find the 
remainder had the number been divided by 864 

24 A number is divided by 5, 6, 9 in succession and 
the remainders are 2, 3,4 respectively Find the remainder 
had the number been divided by 270. 


531 If all the four signs +, — , occur in an 

expression, the operation of Division is to be performed 
first, and then of MnUtphcalwn and next those of Addition 
and Suhti action 

■ ■ Thusg— 3 + 2X12— 4+5-3 X 2 
=3+2X3+5-6 
“34 6 + 5—6—8, Ans. 
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EXERCISE 6 


Simplify the following expressions ' 


1 

3 

5 

7 

9. 

11 

12 

13 

14. 

15. 


12X6—3 + 2. 2. 

21-^7X3-+ 4 

28-25—5X2. 6 

56x81-27-168 8. 

45x15-121—11. 10 

196-28X3-45X 15 
196—28X5+56X21 


15—5x4-1 
25x 15-3-25. 
45 + 51—17X3 
55-11-88-44. 
144-18X3-14 
5 + 125. 

-7-150 


169-13 + 168—14+ 144—18 X 3. 
226 X 16—8 + 5 X 38-324—81. 
117—13X9-81 + 104—26X4 


Abbreviated Methods of Multiplication. 

^32 To multiply a number by 10, 100, 1000, etc. 
Rule Add as man^ zetoes to the mulUpUcand as 
theie ate zeioes vt the fimltipUer 

Example 1 Multiply 852 separately by 10 and 1000. 
Sol 852X10=8520, 852 X 1000=852000. Ans 
§33. To multiply a number by 20, 30, 40, etc 

Rule Add as many seioes to the mulUphcand as 
there ate in the imilhpltet and then multiply the resulting 
number by the temainmg digit oi digits in the mtiUtphei, 
Example 2 Multiply 5025 separately by 30 and 700, 
Sol 5025 X 30= 50250X3=150750 j . 

5025X700=502500X7=3517500) 

§34. To multiply a number by 11, 101, 1001, etc 
Rule. Addi ,2,3, zetoes respectively to the multipli- 
cand and then add the multiplicand to the resultingnumber. 
Example 3. Multiply 5023 separately by 11 and 1001, 
Sol. 5023X11 = 50230 + 5023= 552531. 

5023 X 1001 = 5023000 + 5023 = 5028023 1 
§35, To multiply a number by 5. 

Rule Annex a zero to the right of the multiplicand 
and then divide if by 2, . 5=10—2. 

Example 4. Multiply 89356 by 5. 

Sol. 89356X5=893560—2. 
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' the teq product— 446780 Ans 
^36 Tb multiply a number by 15% 

Rule. Ailn&x a &eio fo the fight of the mnUtpltcand 
ntid to it ttdd its half 

Example S Multiply 56359 by 15 
Sol 56359X15 =563590 + 281795 
the req product— 845385. Ans 

§37 To multiply a number by 25 

Rule. Annex two zetoes fo the right of the mitlltph 
vand and then divide it by d, 25=100-“4. 

Example 6 Multiply 890023 by 25 
Sol 890023X25-89002300-4 
the req product=22250575. Ans. 

§38. To multiply a number by 125 

Rule Affix thiee zeioes to the light of the malt tph 
Hand and then divide if by 8, 1000 — 8~ 125 

Example 7 Multiply 5670809 by 125. 

Sol 5670809X 125=5670809000— 8 
. the req. product =708851125 Ans 
§39, To multiply a number by 625 
Rule. Affix foul zeioes to the light of the 'mtUtph 
Hand and then divide it by IS, . 625 = 10000—16. 

Example 8 Multiply 2102563 by 625. 

Sol. 2102563X625 =21025630000-16 
.. the req, product^ 1314101875 Ans. 

§40. To multiply a number by 15, 35, 45, 55 
land 65, 

Rule. Multiply the muitiPhCand by 30, 70, 90, 110, 
130 {Alt 33] and divide the result by 2. 

Example 9. Multiply 5625 separately by 15, 45, 65, 
Sol. 5625 XI 5= (5625 X 30)-2= 168750-2=84375. 
5625 X 45=(5625 X 90)— 2=506250— 2=253125 
5625 X 65=:(5625 X 130)— 2=731250'-2=365625 

§41. To multiply a number by 75, 175, 275, etc. 
Rule. Multiply the multiphcaiid by 300, 700, 1100 
and then divide the ivsult by 4 (Ait 40) 
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142. To multiply a number by a number all the 
figures of which are nines, t e , by 9, 99, 999, etc, 
9=10—1 , 99=100-1 , 999 = 1000-1 and so on, 
we have the follow ing 

Ru*e P/ace ai many seioea io the tight of the multi 
phcand ffs theie ai‘e nines tn the mnltipheii and f tom the 
lesnlt subtract the mnlttphcand 

Example 10 Multiply 895023 by 999. 

Sol 895023 X 999 =895023000—895023 
. the req product =891-127977 Ans 
§43 To multiply a number by a number all the 
figures of which are one i e , by 111, 1111, etc 

Rule First put doi^n the unit's digit of the mulitph’ 
cand as the unit s digit of the pioditcf and then add 
each figine of the multiplicand to its next digit up io as 
many figuies on its left as the ntimbei of digits tn the 
iiiuUtpliei, to get the ofhei digits of the plod, ict cai lying 
the nnmbei if any The itiiinbei thus formed is the 
leqiiiied product. 

Example 11, Multiply 8972 by 111, 

Sol 8972 Explanation, 

111 (I) Put down 2 as the unit's figure 

g 972 of the product, 

8972 (2) 2 + 7=9, put down 9 as the 

8979 next figure of the product 

995892 Ans,{3) 2 + 7 + 9=18, put down 8 and 
carry / S,nce the multiplier 
consists of 3 digits w'e shall 
now omit 2, and add 7, 9, 8 
then omit 7 and add 9 + 8 + . . 
and so on. 

j44. To multiply a number by a number a little 
less or greater than any multiple of 10, 

Example 12 Multiply 89536 by 9995, 10008. 

Sol (1) 9995 =10000-5, 

' 89536X9995 =895360000-89536x5 

=895360000-4+7630. 

- the req product=894912320, Ans, 
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(2) ‘ 10008=10000 + 8 

89536X 10008^895360000+89536X8 
=895360000 + 716288 
* the req product =8960766288 Ans 
H5. To multiply m a given number of lines. 


Sometimes the digits of the multiplier are so related to 
each other that the operation of multiplication may be con- 
siderably shortened by using some peculiar artifices. 


The following examples should be carefully studied l— 


Example 13 
Sol 28536 

9144 - 

2o6»2+''”' 

4109184 

260933184 

Ans 


Multiply 28536 by 9144 in two lines 

Explanation, First multiply by 9 
leaving unit’s, ten’s and hundred’s 
places blank, then multiply the result 
by 16 to get the product of 144 
at once This product may be so 
arranged that units may come un- 
der units, tens under tens and so on. 


Example 14 
Sot 856252 

^2096 

13700032 

1781004160 


Multiply 856252 by 2096 m two lines 

Explanation Since 2096=2080 
+ 16, therefore first multiply by 
16, then multiply the result by 130 
to get the product of 2080 at once 


1794704192 Ans. and then add the results 


Example 15 Multiply 3025396 by 1441872 m three 


lines. 

Sol 3025396 
1441872 
54457128 
' 217828512 
435657024 -i:* 
4362233781312 
Ans 


Bxplaiialton First multiply by 
18, then multiply the result by 4 
to get the product of 72 at once 
and then multiply the product of 
72 by 2 to get the product of 144 
Arrange these products correctly 
and add. 


EXERCISE 7 

Using the shortest method multiply — 

1. 59634 by 100, 1000 2 75624 by 30, 110 

3 42502 by 1001, 10001. 4. 263891 by 5 

5. 263895 by 15 6 369538 by 25 
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7. 378951 by 35. 8 498359 by 75. 

9 361575 by 125. 10 219357 by 125. 

11 279583 by 625 12. 359387 by 625 

13 569908 by 99 14, 379002 by 999. 

IS. 453001 'by 9999. 16 378350 by 9999 

17 56735 by 111 18 863542 by 1111. 

19 163508 by 9992. 20 470025 by 9998 

21 350259 by 10004 22 480902 by 10009. 

Multiply in two lines — 

23 53902 by 488 24 370892 by 726 

25 163005 by 1449 26 359302 by 1048. 

27. 219035 by 8128. 28 459392 by 9135. 

29. 569287 by 18012 30 193086 by 16256. 

31 453095 by 13195 32 319084 by 38019. 

33 897564 by 1936 34. 763542 by 2415 

Multiply in three lines — 

35 479356 by 192246 36. 289209 by 2081048. 

37 519410 by 15810135 38 219083 by 128016256 

39. 483592 by 210189014 40 352092 by 1800108012 

Abbreviated Methods of Division. 

146 To divide a number by 10, 100, 1000, etc. 

Rule Cut off as many digits f)om the nght side of 
the dividend as there are zeroes in the divisor. This 
njtll form the remainder and the remaining digits, the 
quotient 

Example 1 Divide 85624 separately by 100 and 1000 
Sol 85624—100 =Q 856, rem 24 ] , 

85624— 1000=Q 85, rem. 624. ) 

147 To divide a number by 30, 700, 11000, etc. 
Rule [Apply Art, 46, 30 1 

§48. To dmde a number by 5 
Rule, Multiply the dividend by 2 and divide the 
product by 10 Now omit the last figure , the omitted 
figure 2 will be the remainder. 

Example 2. Divide 89356 by 5, 

Sol 89356— 5=(89356X2)— 10 
=178712 —10 
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thereq. quotient=17871 ,remainder=2 2=1. Ans. 

§49 To divide a number by 25 

Rule Multiply the dividend by 4, and divide the 
piodiict by 100 Noxo omit the last two figuies , the 
omitted figutes-^4 will be the remaindei 

Example 3 Divide 562359 by 25 

Sol 562359-25={562359X4)-100 
=2249436—100 

thereq qnolient=22494, reiT!ainder=36 — 4=9 Alls. 

§50 To divide a number by 125 

Rule Multiply the dividend by 8, and divide the 
piodiict by 10C0 Now omit the last tliiee figuies , the 
omitted figmes — 8 will be the lemanidei 

Example 4 Divide 159356 by 125 

Sol 159356— 125=(159356X8)-1000 
=1274848-1000 

the req. quotient=I274, rem =8+8—8 = 106. Ans, 

§51. To divide a number by 625 

Rule. Multiply the dividend by 16 and divide the 
piodiict by 10000 Now omit the last font figmes , the 
omitted figines-^1 6 will be the lemamdei 

Example 5 Divide 219356 by 625 

Sol. 219356-625 =(219356X 16)-10000 
=3509696—10000 

. the req. quotient=350 , rem =9696—16=606 Ans. 

§52 To divide a number by 15, 35, 45, etc 

Rule. Multiply the dividend by 2 and divide the 
piodiict by 30, 70 aitd90,etc respectively. The remaindei s 
•^2aie the leal lemainders 

Example 6 Divide 8935 by 15 

Sol 8935—15 =(8935X2)— 30 

=17870—30 

=595, 20 rem. [Art 30j 

thereq quotient=595 ,remamder=20— 2=10. Ans, 

Example 7. Divide 8356 by 35. 
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Sol 8356-35={8356X2)— 70 
= 16712—70 
=238 , 52 rem 

.. thereq quotient=238,remainder=52 — 2=26 Ans. 

Example 8 Divide 15938 by 45 
Sol. 15938-45={15938X2)-90 
=31876—90 
=354, 16 rem 

, thereq quotieiit=354 , remaiiider=16 — 2=8. Ans. 
§53 To divide a number by 75, 175, 275, etc 

Rule Multiply the dividend hy 4 and divide the 
pt oduct sepat ately by 300, 700 and 1 100 The i emainder 
— 4 IS the teal tematndet 

Example 9 Divide 15936 separately by 75, 175, 275. 
Sol (1) 15936-75=(i5936X4)-300 
=63744—300 
=212, 144 rem. 

’ the req quotient=212 , rem.= 144— 4=36 Ans 

(2) 15936-175=(l5936X4)-700 

=63744-700 
=91, rem 44 

the req quotient=91 , rem.=44— 4=11 Ans. 

(3) 15936- 275=(15936X4)-1100 

=63744—1100 
=57, rem. 1044 

the req. quotieiit=57 , rem =1044— 4=261 Ans. 
§57 To divide a number by 375 and 875. 

Rule Multiply the dividend hy 8 and divide the 
pi oduct 1 espectively hy 3000 or 7000 The remaindet s-^8 
aie the real tematndeis 

Example 10 Divide 897563 separately by 37 5 and 87 5. 
Sol (1) 897563— 375=(897563X 8)— 3000 
=7180504—3000 
=2393, 1504 rem 

the req. quotient=2393, rem =1504—8=188 Ans. 
(2) 897563— 875=(897563 x 8)— 7000 
=7180504—7000 
=1025, 5504 rem. 



32 


AKITHMhTIC made EASY 


{chap. 


' thereq quotient= 1025, rem.= 5504 — 8=688. Ans. 

^55 To divide a number by a number the figures 
of which are all nines, t. e, by 99, 999, 9999, etc. 

Rule Add one to the divisor to get a new divisor 
and divide the dividend by the dtvtsoi thus obtained , 
divide the quotient again by the same divisor and thus 
pioceed as long as possible. Nov) add together all the 
quotients and all the remainders, carrying [if any) from 
the sum of the i einatnders to the sum of the quotient and 
adding the same to the stun of the lemamdets The 
results thus obtained will be the tequtred quotient and 
I ematndei . 

Example 11 Divide 129893568 by 99 

Sol. Since 99 + 1 = 1 00 

quotient rem 
, 129893568—100=1298935, 68 

1298935—100= 12989 , 35 

12989—100= 129, 89 

129-100= 1, 29 

1 - 100 = 0 , 1 

Total =1332054, 22 

2 , 2 [The earned No ] 

1312056, 24 Ans 

The process may be abbreviated thus — 
quotients rem 

1298935 68 Explanation 

12989 35 2 was carried from remainder to 

129 89 quotient and adding the same to re- 

1 29 mainder the req quotient=1312056 

0 1 and remainder=24. Ans. 

1332056 22 

§56 To divide a number by 998, 9997, etc. 

Rule If the divisor is less than the number made of 
all nines by 1, 2, 3, etc , then add 2, 3, 4, -etc , as the case 
may be, to get the new divisor a'number consisting of 1 
and zeroes. Divide the dividend by the new divisor 
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multtply the quotient by the itumbet added and then divide 
the result again by the new divisor Thus proceed as 
long as possible. Now add togethei all the lemainders 
and quotients cat lyings if any, from the sum of the temain- 
dels to the sum of the quotientsandalso adding the added 
numbei to the lematnder 


Example 12 Divide 563425 hy 997 
Sol • 997 + 3=1000 



Q 

rem 

563425—1000 

=563, 

425 

Now (563X3)— 1000 

= 1, 

689 

again (1X3)— 1000 

= 0. 

3 


565, 

117 


Q —565, rem.= ll7+3 or 120 Ans 


EXERCISE 8 


F md the value of the following by using the shortest 
method — 


mckuuu ' 

1 

153956-5 

2 

895634—5 

3 

9593898—25 

4 , 

2195639-25 

5 

8893596-15 

6 

8893854-15 

7 

2195683—35 

8 

9935610-55 

9 

49900256—45. 

10 

31935682—65 

11 

569002863—125 

12 

389356881—125 

13 

563789502—75 

14 

889021566—375. 

15 

9635002056—625 

16 

8935683561— S75 

17 

5689356954—997 

18 

5156380242—995 

19 

/S50234g835— 999 . 20 

3190805621854—9999 


Brackets. 

-I I 


^57 

fi, ♦ ^ U ^ ^ ^ called brackets They denote 

tnat all quantities enclosed withm them are to be treat- 

first 6V13 + 2) means that we 

6?f^ + 7 ?- A V tbe result by 6 Hence 

13 + 2)— 6X5— 30 The above brackets are named thus 

( ) IS called a circular bracket 
"1 ^ IS called a curly bracket 
[ 1 IS called a square bracket, 

h 3 
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Sometimes a line is placed above the terms as in‘ 

5 X 4 ;; it IS called Vin culum It has also the force of 
a bracket Hence 5 + 7X4 means 12x4 and not 5+28 

§58 When a bracket is ased withm a bracket, the 
expression within the innermost brackets is first simplified, 
then the expression of the next innermost brackets, and 
so on 

Example 1 Simplify •• — 

15 + [25 + {35-8 + (7-2+3)}I. 

Sol The expression=15+ [25+{35-“8 + (7— 5)}]i 
= ]5+r25 + {35-8 + 2}J 
-15 + 125 + 29] 

= 15 + 54=69. Ansk 

EXERCISE 9, 

Simplify ' — 

1 144-(7+9] 2 1872-(l8 + 8), 

3 728-120 + 8) X2 5 4 [158 Q-(21 + 19)]-140. 

5 256-7U -20-50 6. 521-325 + r71-l& 

7 15Hr5 + Il)(8+4). 8 (2l)‘‘-fl6-9)(21-10), 

9 15(26 + 14) -21X16 10 122-35-^17—13 

11 35— {27- [28-21] +10}. 

12 84-{28 + [27-(15-10)]} 

13 182— (73 + [27-(21 + +-3» I 

14 5S-[58-{58-(58-5 & 18)}] . 

15 225— ri64-{75-i-{86 -28-16)}] 

16 (l94 + 65)x7+(352-220)-ll-952-(9I-35). 

17 6+8[3X6+{3 + 7-(8 + 3-6)-f2X6— 3 + 

3-2»I 

§59 Some Important Typical Examples 

Example 1 What number is that ivhrch if I divide 
bv 5, to the quotient I add 21, from the sum I take 36 and 
multiply the remainder by 6 then the product is 72 ? 

Sol The required Durober=(72'— 6 + 36— 21)X5 

=(12 + 36-21>x5 
=27X5=135. Ans. 
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This IS a backward process In this process addi- 
tion IS changed into subtraction and vice versa Multi- 
plication IS changed into division and vice versa. 


Example 2. What least number must be subtracted 
from 893564 to make it exactly divisible by 144 ? 

Sol. 144)893564(6205 

864 


Evidently the number 
to be subtracted is 44 Ans 


295 

288 


764 

720 

44 

must 


' Example 3 What least number 
5638956 to make it divisible by 256 ? 

Sol 256)5636956(22027 

=256 


be added to 


44+212 
Rem “44 

Evidently the number 
to be added is 

256-44=212 Ans. 


512 
518 
5 ^ 

695 
M2 
1836 
1792 
44 

Note The new quotient will evidently be 22028 

Example 4. Find the greatest number of 6 
which IS exactly divisible by 1224 

Sol The greatest number of 6 digits is 999999. 
dividing this by 1224, the remainder is 1215 

Evidently the reqd No 13 999999—1215=998784 Ans, 

Example 5 Find the least number of six digits 
which IS exactly divisible by 1224 


digits 
On 


Sol 

1224)100000(81 

9792 

2080 

1224 

856 


Explanation 

The least number of 6 digits is 
100000 On dividing this by 1224, the 
remainder is 856 If we add 1224—856 
368 to 100000 we shall get the required 
number of 6 digits 

the reqd No =100368 Ans 
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Example 6 Inadivision sum, the divisor is 125, the 
quotient is 24 and the remainder is 61 , find the dividend. 

Sol Dividend=divisor X quotient + remainder 

=125x24 + 61 
=3061 Ans. 

Example 7 In a division sum, the dividend is 1976, 
the quotient is 79 and the remainder is 1, find the divisor 

Sol Dividend=divisor X quotient + remainder 

dividend— remainder =divisor X quotient 

Or 1976—1 = 1975 =divisorX quotient 

the divisor is 1975 — 79 = 25 Ans 

Example 8 A number when divided successively by 
7, 8, 9 leaves 2, 5 and 3 as remainders respectively What 
are the remainders if the order of divisors is reversed i" 


Sol Complete remainder is 
equal to 2 + 7x5 + 7x8x3=205 
Now suppose the final quotient 
IS X, therefore the dividend=7X8 
X9Xa: + 205 

Now divide this dividend by 
9, S, 7 successively 

The remainders are 7, 6 and 
2 Ans 


7 

8 
9 


, rem 2 
, rem 5 


9 

8 

7 


I , rem. 3 

7X8X 9XX -1205 
7 X 8 x + 22, r em 7 
Tx +^, rem 6 
X, rem. 2 


Test of correctness The complete remainder in 
this case is also equal to 7+9X6 + 9X8X 2=205 


Example 9 A boy multiplied 623 by a certain number 
and obtained 78852 as his answer He was told that both 
the eights in the product were wrong , find the multiplier 
and the correct product 

Sol Explanaiton 

623 (t) biuce the unit’s digit of the product is 

124 2, therefore the unit’s digit of the multiplier 
2492 must be 4, multiplying 623 by 4 we get 2492 
1246 {*») Since the ten’s digit of the product 

623 IS 5, therefore there must be 6 under 9 of the 
77252 product To get 6 we must 

multiply 623 by 2, 623 X 2=1246. 
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(iri) Since the last digit 7 m the product is al'io correct, 
therefore to get 7 -we most multiply 623 by I Hence the 
multiplier is 124, the product is 77252 Ans 

Example 10 The sum of two numbers is 93 and 
their difference is 32 find the numbers 

Sol The greater number={93i- 32)— 2=130 — 2=65 
The smaller number=(98— 32) — 2= 66 — 2=33. 
The reqd numbers are 65 and 33 Ans 

Example 11 A man spending at the rate of Rs 60 
p m finds after 8 months that he is exceeding his income, 
he then reduces his expenditure to Rs 45 p m at the end 
of 4 months he finds that he is just out of debt Find 
his income 

Sol Expenses for 8 T(ionths=Rs 60x8=Rs 480 

Expenses for 4 months =Rs 45x4=Rs ISO 

Income of one year =480 + 180=Rs. 660 

income per mensem =Rs. 660—12 

=Rs 55 Ans. 

EXERCISE 10 

1 What number is that which if I divide by 7 , if to 
the quotient I add 14, from the sum if I take 20 and multiply 
the remainder by 8 then the product is 80 ’ 

2 What number is that which if I divide by 16, if 
to the quotient I add 10, if from the sum I take 12 and 
then mulPply the remainder by 13, the product is 52 ^ 

3 What least number must be subtracted from 
3593809 to make it exactly divisible by 256 ? 

4 What IS the least number uhich when subtracted 
from 8935063 makes the remainder divisible by 196 ^ 

5 What least number must be added to 210359 to 
make it divisible by 117 ? 

number which when added to 
4809356 make the sum exactly divisible by 245 ? 

7. Find the greatest number of 5 digits which is 
exactly divisible by 265 

8 Find the greatest number of 6 digits which is 
exactly du isible by 3 1 5. 
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9. Find the least number of 6 digits which is exactly 
divisible by 216 

10. Find the least number of 5 digits which is exactly 
divisible by 520 

11. Find the nearest number to 21935 which is exactly 
divisible by 516 

12 Find the nearest number to 26572 which is 
exactly divisible by 320 

13 In a division sum the divisor is 124, the quotient 
IS 21 and the remainder is 51 , find the dividend 

14 In a division sum the dividend is 2523, the 
quotient is 21 and the remainder is 24 , find the divisor. 

15 A number is divided by 541 and the successive 
partial dividends are 1239, 1573 and 4914 Find the divi- 
dend, quotient and remainder 

16. A number is divided by 321 and the successive 
partial dividends are 359, 383, 624 and 3038 Find the 
dividend, quotient and remainder. 

17. The sum of two numbers is 854 and their differ- 
ence IS 198 , find the numbers. 

18. The sum of two numbers is 1547 and the larger 
number exceeds the smaller by 105 , find the numbers. 

19. The difference of two numbers is 415 and the 
greater IS 956 , what is the sma'ler number ? 

20 In a di\ ision sum the quotient is 5 times the 
divisor and 15 times the remainder If the remainder be 6, 
find the dividend 

21 A certain number when divided successively by 
5, 4, 6 leaves 1, 3, 3 as remainders respectively What 
are the remainders if the order of divisors be reversed ^ 

22 A number is successively divided by 5, 6, 8 leaving 
remainders 3, 4, 7 respectively What will be the re- 
mainders if the same number be divided by 8, 6, 5 ? 

23. A number is divided thus — 

y) remainder I 

^ remainder 3 

The complete remainder is 19 , find the value of X, 
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24 A number is divided thus — 

7 ) ", remaindet 5 

10 18 2, remainder S 

If the true Teirainder be 23, find the -dividend 

23 A number IS successivdJy-dn'lded by 5, € atid S 
leaving remainders 2, 3 and 4 respectively, if the true 
quotient be 21, find the dividend. 

26 A number is successively dmded by 7, 5 and 4 
leaving remainders 3, 1 and 2 respectively if the true 
quotient be 2^, find the dividend. 

27 Find the missing figures (denoted by stars) in the 
following examples on multsphcation — 

U) 8 9 7 2 ib) 5 9 3 8 


*“^'432 334 

28 A boy multiplies a number by 2i3 and obtains 
the product 1933036 If both the first threes are wrong 
but the other figures are right, hud the correct answer and 
also, find the multiplicand. 

29. A boy multiplies 1526 by a certain number and 
obtains the product 477424. If both the sevens are wrong 
but the other figures are right find the correct ansv/er and 
also the multiplier. 

30 At a game of cricket, A and B together score 
32 runs, B and C together score 37 runs, and A and C 
together score 25 runs , find the number of runs scored by 
each of them. 

31, A and B together earn Rs ] 30 in a month , B 
and C together earn Rs 170, and A and C together earn 
Rs 150 , find the amount of rupees earned by each of them. 

32 Divide Rs 98 among A, B and C so that A may 
receive Rs 11 more than B and B Rs 6 more than C 
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33 Divide Rs 86 among A, B and C so that A may 
receivp Rs 7 more than B and B may receive Rs 5 more 
than C 

34 A man spending at the rai-e of Rs 820 a year 
finds after 5 years that he is exceeding his income, he then 
reduces his expenditure to Rs 540 a year After 2 years 
he clears off his debt , find his income 

35 A clerk living at the rate of Rs 75 p m for a 
j'ear finds that he is running into debt , he then reduces 
his expenditure to Rs 40 p m for a year and then finds that 
he has cleared off his debt and saved Rs 60 , find his 
salary 

36 A farmer exchanged 25 cows for 125 sheep worth 
Rs 10 per head , what did he receive for a cow ^ 

37. A father left his eldest son Rs 400 more than 
his second son , and he left his second son Rs 300 more 
than his third , his whole estate was Rs 6,400 , what did each 
son receive i* 

38 Divide 4,680 rupees, after giving away 1 80 rupees 
to the poor, between A, B and C, giving B 216 rupees more 
than A, and C 336 rupees more than B 

39 The quotient=5 times divisor =7 times remainder 
= 105 , find the dividend 

40 The Duke of Wellington died in the year 1852 
aged 83 , Napoleon ivas bom in the same year as the Duke 
and died m 1821 , what was Napoleon’s age at the time of 
his death ? 

41 Divide Rs 1,800 among A, B and C, so that for 
every 2 rupees A gets, B shall get 3 and C 4 

42 Divide 5248 rupees among A, B and C, so that 
for every 5 rupees given to A, B may get 1 1 and C 16 

43 The price of a carnage with horse is 1920 rupees 
and the price of the carriage is 5 times that of the horse. 
Find the price of the horse 

44 If 23 men earn Rs 1610 m a month, how many 
men will earn Rs 1750 in the same time ? 

45 A gentleman left Rs. 112500 to be divided 
amongst his 4 sons and 3 daughters in such a way that 
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each son might get three times as much as each daughter. 
How much did each son receive 

46 The sum of tno numbers is 1567S and the larger 
number exceeds the smaller by 1234 Find the numbers 

47 What number multiobed 1256 will give the 
same product as (*) 314 by 476 , (m) 7536 by 378 ’ 

48 What least number must be added to 40398, so 
that the snm may be divisible bj 2073 ^ 

49 The quotient which is obtained by dividing 
39875365 by a certain number is 4607 and the remainder 
IS 6387 Find the divisor 

50 The product of t\"o numbers is 20405426 and 
half of one of them is 1739 , find the other number 

51 A man bought 81 seers of ghee at Rs. 3 a seer 
and 127 seers of an inferior type at Rs 2 a seer He 
mixed the two and sold the whole for Rs 500. How much 
did he gam or lose ? 

52 A is 21 years older than B and 8 years younger 
than C, who is 60 years of age D is as old as the ages of 
A and B together. Is C older or younger than D ^ and by 
how much ? 


53 A man divided bis property worth Rs 12765 
^ong his 4 sons m such a manner that the eldest received 
Rs 145 more than the second, the second Rs 130 more 
±an the third and the third Rs 120 more than the fourth. 
How much did each receive ^ 

54 A gentleman divided Rs 123600 among two 
SODS, four daughters and one sister in such a way that each 

aughter received twice as much as the sister and each son 
one-half of what the three daughters received. How much 
□IQ the sister get ? 


j other at the rate 

Of S and 9 miles per hour. If the distance between them 
oe miles, when will they meet ? 



CHAPTER HI. 

COMPOUND QUANTITIES 

^1» Tables The following tables should be coniinitted 
lo memory by a student of Arithmetic ■“ 

British Indian Money. 

3 Pies ipr) make 1 Pice 

4 Pice or 12 Pies , 1 Anna U ) 

16 Annas „ 1 Rupee (Re ) 

15 Rupees „ 1 Pound or Sovereign (;£') 

English Money. 

i Farthings (f or q.) make 1 Fenny (rf) 

12 Pence 1 Shilling (s ) 

20 Shillings „ I Pound or Sovereign(;^) 


2 Shijhngs 

make 

1 FJonn 

2 Shillings 6 Pence „ 

1 Half Crovra 

5 Shillings 

11 

1 Crown 

10 Shillings 

'1 

1 Half Sovereign 

21 Shillings 


1 Guinea 


Indian Weight 

S Chawals 

make 

1 Rati 

S Ratis 

>1 

1 Masha 

12 Mashas 


1 Tola 

5 Tolas 

f 

1 Cliatak (ch.) 

16 Chataks 


1 Seer (si ) 

40 Seers 

••I 

1 Maund (md.) 


Avoirdupois Weight 
(For weighing common goods ) 


1 6 Drams (dr ) 

make 

1 Ounce (oz.) 

16 Ounces 

U 

1 Pound (lb ) 

28 Pounds 

99 

1 Quarter (qr.) 

4 Quarters 


1 Hundred-weight (cwt ) 

20 Hundred'-weights 

>9 

1 Ton (ton) 


Note — 14 lbs niat.e 1 stone (st) 
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Troy Weight 

(For \\eighmg gold, silver, jeivellery,) 

24 Grams {grs ) make 1 Penny weight (dwt ) 

20 Penny weights „ 1 Ounce (oz ) 

12 Ounces » 1 Pound (lb ) 


Apothecary’s Weight. 

(Used m mixing medicines,) 

20 Grains make 1 Scruple (scr.) 

3 Scruples „ 1 Dram (dr ) 

8 Drams „ 1 Ounce (oz) 

12 Ounces „ 1 Pound (lb.) 


l/ Linear Measures 

12 Inches (m ) make 

3 Feet „ 

Yards „ 

40 poles or 220 Yards „ 

8 Furlongs or 1760 yards „ 

3 Miles „ 


1 Foot (ft) 

1 Yard (yd.) 

1 pole (po ) 

1 Furlong (fur ) 
1 Mile (mi ) 

1 League (lea ) 


Note —Gunter’s chain is used in land surveying 
1 chaiQ-lOO hnks^ZZ yds 
80 cbains=l mile 


Cloth Measures 


2 \ Inches (in.) make 

4 Nails „ 

2 Quarters or spans „ 

4 Quarters or 2 cubits „ 

3 Quarters „ 

5 Quarters „ 

6 Quarters „ 


1 Nail (nl.) 

1 Quarter (qr ) or span 
1 Cubit 
1 Yard 
1 Flemish ell 
1 English ell. 

1 French ell 


j/British Square Measures. 


144 Square Inches (sq. in.) make 1 Square Foot (sq. ft.) 
" " 1 Square Yard (sq yd ) 

1 Square Pole (sq. po.) 
1 Rood (ro ) 

1 Acre (a.) 

1 Square Mile 


9 Square Feet 
3 O 4 Square Yards 
40 Square Poles 
4 Roods or 4840 sq yds 
640 Acres 


cres / 

Note — JO^quare chains or 4840 sq yds make 1 acre 



44 


ARITHMETIC MADE EASY 


[chap 


Punjabi Siiuare Measures 


1 Square Karm make 1 Sersai 

9 '^prsais „ 1 Marla 

20 Marlas „ 1 Kanal 

4 Kanals „ 1 Bigba 

2 Bighas „ I Gkumaon 

324 Square Yards „ 1 Kanal 


CuTbic Measures 


1 728 Cubic Inches malte 1 cubic Foot (cub. ft.) 
27 Cubic Feet „ 1 Cubic Yard (c yd ) 


Measure of Time. 

60 Seconds (sec ) make 1 Minute (m ) 

60 Minutes „ 1 Hour (hr ) 

24 Hours „ 1 Day 

7 days „ 1 Week 

4 Weeks „ 1 Month 

12 Months „ 1 Year 

100 years „ 1 Century 

Note— 365 da^s make 1 common year and 366 davs make 1 
Leap jeai But reducing a number of da\ s to the fi action of such a 
} en IS not customart to add 1 day to 365 

Measure of Number 


12 Units 

make 

1 Dozen 

12 Dozen 

)) 

1 Gross 

20 Units 

)) 

1 Score 


Paper Measures 

24 Sheets of 

paper make 

1 Quire 

20 Quires 

» 

1 Ream 

10 Reams 


1 Bale 


Measure of Capacity 

20 Ounces 

make 

1 Pint (pt ) 

2 Pints 

» 

1 Quart (qt ) 

4 Quarts 


1 Gallon (gal ) 

2 Gallons 


1 Peck (pk ) 

4 Peclvs 


1 Bushel (bu ) 

8 Bushels 


1 Quarter (qr.) 


Angular Measures 

60 Seconds { 60 ") make 1 Minute (l') 
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make 1 Degree (1°) 
„ 1 Right angle. 

REDUCTION. 


§2. A quantity when expressed in one denomination 
IS called a simple quantity and when is is expressed in 
more than one denomination, it is called compound quan- 
tity , as, Rs 2 IS a simple quantity and Rs 2 3a 4^ is a 
compound quantity. 

§3 Reduction is the process by which a compound 
quantity is expressed as a simple quantity or vice, vetsa 

The following solved examples will best illustrate the 
process — 


Descending Reduction 
Example 1 Reduce 
Rs 5. 6a 9p to pies 
Sol Rs cf ^ 

5 6 9 
16 
80 


Ascending Reduction. 
Example 1 Reduce 1041 
pies to Rs. a p 
Sol 12 )1041 p 

16 )86g +9p 
Rs 5 -6 6o 
Rs 5 6a 9p, Ans. 


86 a 
12 
1032 
9 

1041^ Ans 
Hence the following 
Rule Multiply the nuvibet 
lit the highest denominatton 
by the number of units of 
Ihe next tnfeiioi denomi- 
nation contained in a unit 
of the htghei Add the 
number of the inf erioi deiio- 


nitnafton if any and conti- 
nue this process foi each sue- 
oeeduig denomination till the 
^equued result is obtained 
Example 2. Reduce £l5 
tOs 8rf to pence 


Hence the following 
Rule. Divide the given 
numbet by the numbei of 
units which make a unit of 
the next higher denomina- 
tion putting down the 
lemainder if any This 
lemamder ivill be of the 
same denominatton as its 
dividend Continue this 
piocess till the requited 
result is obtained 
Example 2 Reduce 3728 
pence to s. d 
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Sol. £ s d 

15 10 8 

20 
300 
10 
310s 
12 
3720 

l728c/ Ans 
Example 3 Reduce 15 
mds 37 sr 8 ch. to chataks. 
Sol. mds sr ch 

15 37 8 

JtO 
600 
J7 
637 sr 

16 

10192 
8 

10200 ch Ans 
Example 4. Reduce 15 
tons 8 cwt 3 qr 16 lbs to lbs 
Sol tons cwt qr lb 
15 8 3 16 

20 
300 

8 

308 cwt. 


1232 

3 

1235 qr 

2 ^ 

9880 

2470 

34580 

16 


Sol. 12)3 728 d 

20) 310s. + 8d 
;^15+10s 

;^15. lOs 8d Ans 


Example 3 Reduce 10200 
chataks to maunds etc 
Sol. 16 )10200 rh 

40 )637 sr -l-gch. 

15 mds +37 sr. 
15 mds. 37 sr 8ch. Ans 


Example 4 Reduce 34596 
lbs to tons etc 
Sol 2 g ( 4) 34596 l bs 
C 7 )' 8649 
4) 1235qr + 1 61bs 
20) 308 cw t +3qr. 
15tons + 8cwt 
1 5 tons 8 cwt. 3 qr 1 6 lbs 
Ans. 


34596 lbs. Ans 
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Example 5. Reduce 10 
miles 116 yds 2 ft 3 in. to 
inches. 

Sol Miles yds ft m 
10 116 2 3 

1760 

17600 . 

116 ■ 

17716 yds 

3 

53148 
2 

53150 ft 
12 

637800 
3 

637803 in Ans. 


Example 5. Reduce 637803 
inches to miles etc. 

Sol 12 )637803 in. 

1 3 ) 53150 ft J-3m 

I ( 10) 17716 yds +2 ft. 

il760-l 11) 1771 + 6 rem 

i (■ 16) 161 

I 10 mi + 1 rem. 

I Rem.=6+ 10X0 + 10X11 XI 
=6 -*-11 0=116 yds. 

10 miles 116 yds. 2 ft 
3 ID Ans 


EXERCISE 11 

Reduce to annas — 

1 Rs 15 7a 2 Rs 21 4a 3 Rs 37. 6a 
4 Rs 35 9a 5 Rs 47 15a 6 Rs. 55. 10a. 


Reduce to pies — 

7 Rs 21. 5a 4p 
9 Rs. 35 6a Op 
11. Rs 26. 5a 9p 

Reduce to pice — 

13 Rs 31 9a 6p 
15 Rs 51 9a 5p 
17 Rs 28 13a 3p. 

Reduce to shillings — 

19. £21 9s 20 
22 ^45 16s. 23. 

Reduce to pence — 

25 £27 15s 6d 

27 £21 Ss 7d 

29 £31 14s. IQd 


8 Rs. 23 6a 9p. 

10 Rs. 28 13a 4p 

12. Rs 28 5a lOp 


14 Rs 31. 12a 9p 
16 Rs 28. 10a 9p 
18. Rs,41 15a. 9p 


£48. 15s 21. £31 18s. 
£56 19s 24 £37. 6s. 


26 £99 15s. 9d 

28 £ 45 13s 3d 

30 £137. 10s Sd 
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Reduce to cliataks — 

31 45 mds 8 sr 9 ch. 32. 48 mds 9 sr. 15 ch 

33 35 mds 15 sr 10 ch 34 85 mds 37 sr 10 ch. 

35 89 mds. 21 sr 15 ch 36 78 mds 35 sr 12 ch 

Reduce to ratis — 

37 8 tolas 9 mashas 6 ratis 

38 9 tolas 10 mashas 7 ratis 

39 18 tolas 10 mashas 7 ratis 

40 21 tolas 11 mashas 3 ratis 

41 98 tolas 1 1 mashas 4 ratis 

42 85 tolas 7 mashas 7 ratis 

Reduce to inches — 

43 38 yds. 2 ft 9 m 44. 31 yds 2 ft. 5 m 

45. 46 yds 1 ft 8 in. 46 84 yds 1 ft 1 1 in 

47 87 yds 2 ft 11 in 48. 21 yds 2 ft 4 in 

Reduce to seconds — 

49 5 days 3 hrs 5 min 35 sec 

50 26 days IS hrs 8 min 40 sec 

51 21 days 20 hrs 35 mm 30 sec 

52 47 days 12 hrs 27 min 35 sec 

53 45 days 22 hrs 18 mm 45 sec 

54 25 days 18 hrs 45 min 36 sec. 

Reduce to lbs — 

55 7 tons 15 cwt 2 qr 21 lb 

56 22 tons 18 cwt 3 qr 1 1 lb 

57 22 tons 16 cwt 3 qr 7 lb 

58 16 tons 12 cwt 2 qr 11 ib 

59 35 tons 12 cwt 1 qr 26 lb 

60. 22 tons 13 cwt 3 qr 24 lb. 

Inverse Operations 
Reduce to Rs ^ — 

61 28972 pies 62 23575 pies 

63 13787 pies 64 378356 pies, 

65 383092 pies 66, 483569 pies 

67. 383542 pice 68 318302 pice 

69 359352 pice 70 110001 pice 

Reduce to £ s d 

71 215356 pence 72 350204 pence 

73 893596 pence 74 832029 pence 

75. 310983 pence 76 889354 pence. 
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77 

123859 farthings 

78 

8356 guineas. 

79. 

5635 guineas 

80 

1608 crowns 

81 

1 1508 half crowns. 

82. 

1823 florins 

Reduce to mds. srs. chks etc 

— 


83 

283059 chks 

84 

350093 chks 

85 

478309 chks 

86 

2683505 tolas 

87 

3108050 tolas 

88 

4780506 tolas 

89 

2185028 mashas 

90 

4780291 mashas. 

Reduce to tons etc — 



91 

835935 qr 

92 

3783594 ’b 

93 

1835694 lb. 

94 

3802564 lb 

95 

2100093 lb 

96 

4702356 lb 

Reduce to weeks, days etc — 

- 


97 

893020842 minutes. 

98 

450208354 minutes 

99 

435^35942 seconds 

100 

485283591 seconds 

Reduce to miles, yds etc — 



101. 

563056935 inches 

102 

856389354 inches. 

103 

583015925 inches 

104 

410205935 inches 

Reduce to right angles, degrees etc 

— 

105 

853428' 

106 

215028' 

107 

473590" 

108 

990259" 

Reduce to acres, sq yds etc 

— 


109 

7856937 sq m 

110 

9999999 sq in 

111 

7777777 sq in 

112 

87000001 sq in 


COMPOUND ADDITION 


§4 Compound Addition is the method of finding 
the sum of several quantities (of the same kind) expressed 
m more than one denomination 

Rule A) range the quaatthes so that the mitts of 
the same deiiomiiiatton may be under one anoihei, then 
diati} a line underneath , add the niimbeis of the lohjest 
denomination and i educe the sum to the next higher 
denoimnatiou,put down the tematnder and carry the 
quotient Repeat this opei afton tn all other subsequent 
denominations. 

Example Add together Rs 15 8o 96., Rs. 2l, 9®. 
706 and Rs 45 7a. 66 . 
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Sol. Rs 

15 8 9 
21 9 10 
45 7 6 
82 10 1 


Explanation 

9P +10^ +6p =25p =2a Ip. , put 
down \p and carry 2a , 2jr + 8ff +9a. 
+ 7fl=26fl=Rs 1 IQa , put down 
lOfl and carry Re. 1. 


Now add Rs. and put down the sum. 


EXERCISE 12 


Add 

1 the following 

— 








Rs 

a 

P 


Rs 

a 

P 

Rs a 



1. 

21 

7 

8 

2 

35 

9 

8 

1 17 5 

4 



35 

8 

9 


56 

14 

4 

21 9 

7 



45 

6 

3 


39 

15 

7 

35 13 

4 



21 

4 

2 


21 

4 

9 

47 15 

9 



Rs 

a. 

P 


Rs. 

a 

P 

Rs a 



4 

501 

7 

3 

5 

201 

11 

3 6 805 14 

7 



288 

12 

6 


88 

7 

2 

87 11 

8 



85 

9 

11 


45 

12 

9 

203 10 

5 



37 

10 

9 


113 

13 

8 

86 8 

9 



£ 

s 

d 


£ 

s 

d 

£ 

5 

d 

7 

121 

15 

9 

8. 

1139 

7 

8 

9. 1625 

7 

4 


2035 

8 

11 


521 

9 

7 

838 

11 

4 


335 

17 

10 


326 

14 

2 

325 

13 

9 


556 

12 

8 


8972 

18 

7 

35 

7 

8 


4356 

19 

9 


25 

13 

11 

16 

18 

9 


437 

8 

9 


7 

14 

9 

321 

9 

8 


£ 

s 

d 

11 

£ 

s 

d 

£ 

s 

rf 

10 

728 

15 

8 

87 

10 

3 12 256 

8 

3 


156 

12 

9 


523 

9 

7 

57 

12 

7 


27 

16 

7 


1124 

4 

11 

1359 

7 

11 


8356 

7 

11 


534 

7 

2 

326 

4 

8 


356 

19 

8 


302 

9 

8 

256 

9 

10 


28 

16 

7 


27 

19 

11 

28 

16 

6 


mds srs chs. mds. srs chs mds srs cbs 


13 88 37 9 14. 47 21 9 15. 38 14 12 

47 15 15 521 8 15 219 12 9 

137 18 14 3569 26 11 5139 7 15 

8356 28 12 728 37 7 374 29 8 

431 9 9 3526 25 9 88 37 15 

126 35 10 76 18 11 12 17 10 
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16. 


19. 


22 


25. 


28 


31 


yds 

ft 

ID 


yds 

ft 

m. 


yds 

ft 

in 

21 

2 

8 

17. 

21 

1 

5 

18. 

17 

2 

9 

576 

1 

9 


35 

2 

9 


85 

1 

11 

728 

2 

11 


356 

2 

7 


382 

2 

9 

135 

1 

10 


156 

1 

11 


83 

1 

10 

325 

2 

10 


28 

2 

9 


295 

2 

9 

266 

1 

9 


27 

1 

7 


85 

_J 

7 






(A 




cn 


tolas 

cd 

-s 

E 

ratis 


tolas 

<5 

JZ 

(A 

Cd 

E 

ratis 


tolas 

cd 

JZ 

t/i 

a 

B 

ratis 

7 

8 

4 

20 

85 

7 

5 

21 

55 

4 

3 

12 

9 

7 


21 

9 

4 


88 

9 

7 

8 

11 

6 


121 

4 

6 


55 

7 

6 

85 

7 

4 


86 

10 

7 


44 

4 

2 

32 

ip_ 

2 


46 

5 



21 

5 

_9 

mi fur 

po 

23. 

mi 

fur 

po. 


mi fur 

po. 

19 

6 : 

15 

21 

7 

4 

24. 

49 

6 

18 

28 

7 

35 


39 

4 

IS 


21 

2 

23 

35 

4 ; 

21 


235 

5 

35 


56 

4 

18 

39 

2 : 

28 


37 

2 

18 


23 

2 

21 

47 

5 . 

3? 


45 

3 



328 

7 

_34 

hr miD 

sec 

26 

hr 1 

[Din 

sec, 


hr min 

seC. 

15 

35 

40 

18 

21 

9 

27 

99 

25 

45 

21 : 

29 

30 


21 

18 

24 


4'5 

36 

25 

18 45 . 

35 


45 

35 

49 


75 

21 

49 

19 25 : 

21 


56 

28 

48 


28 

35 

55 

24 28 45 



52 

2S 


27 

26 

_48 

Bq 

sq 

sq. 


sq 

sq 

sq. 


sq 1 

sq 

sq 

yds 

ft 

ID 

29 

yds. 

ft 

ID. 


yds 

ft 

ID. 

45 

7 

121 

145 

4 

128 

30 

156 

4 

29 

36 

8 

135 


116 

7 

115 


134 

6 

99 

40 

6 

134 


156 

4 

75 


21 

3 

121 

121 

4 

79 


28 

7 

28 


128 

2 

142 

18 

2 

16 


45 

6 

16 


75 

8 

J7 

ac 

r 

sq ro 

ac 

r sq po 


ac 

r. ! 

sq po 

17 

2 

18 

32. 

156 

0 : 

35 

33. 

, 156 

2 

17 

28 

3 

26 


117 

1 34 


77 

] 

39 

121 

1 

36 


85 : 

2 

5 


18 

3 

7 

32 

0 

39 


56 

3 27 


78 

2 

29 

16 

2 

7 


8 : 

2 

9 


7 

3 

35 
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wk da hr wk da hr 
7 6 23 35 9 6 15 

9 4 17 45 3 8 

17 3 12 17 4 3 

14 2 21 5 2 22 


wk da. hr 


36. 21 
15 
8 

85 


16 

4 

21 

22 


37 


7 

-i - 

8 

4 1 

16 



6_ 

3 

11 

deg 

mm 

sec 

deg 

mm 

sec 

rt 

ang. 

' deg 

mm 

28 

21 

35 

38 45 

16 

35 

39 

45 

70 

45 

17 

35 

45 

29 

8 

27 


24 

21 

55 

21 

9 

35 

21 

15 

9 


28 

17 

28 

17 

28 

9 

17 

8 

47 


9 

8 

45 

8 

36 

16 

25 

19 

28 


21 

25 

8 












COMPOUND SUBTRACTION 


§5 Compound Subtraction is the method of find- 
ing the difference of two quantities (of the same kind) 
expressed in more than one denomination 

Rule Write down the smaller quantity below the 
gi eat ei so that the units of the same denomination may 
be under one another and draw a line undei ueath Begin 
from the light and siibti act each number of the lower 
line fioni the coi i esponding number of the upper line. If 
the nnnibei of the lower line be gi eater than the coiies- 
ponding iiumbei of the upper line, then add to the upper 
number as many numbeis of the same denomination as 
make a unit of the next higher denomination, also add 1 
to the next preceding number of the lower line 

Example Subtract Rs 8 la Ap from Rs. 15 
Iff 2p 

Explanation Add 12^. 
to 2p making 14^. , l^p —Ap 
— \Qp, put down 10^ Now 
add 1 to 3 making 4 Again 
4ff cannot be subtracted from 
Iff add 16fl to Iff making 17ff , 17ff— 4ff=13ff Put 
down 13ff and add 1 to 8 making Rs 9 Rs 15 — Rs. 9= 
Rs 6 , put down Rs 6 

the difference is Rs 6 13ff 10^ Ans. 


Sol Rs a p 
15 1 2 

_8_3 _4 
6 13' 10 
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EXERCISE 13 


Perform the operation of subtraction in the following;-— 



Rs 

a 

P^ 


Rs 

a 

P 


Rs. ff. 

P 

1 

28 

7 

9 

2 

21 

9 

7 

3 

56 7 

2 


?i_ 

6 

5 



8 

_5_ 


29 9 

_8 


Rs 

a. 

P 


Rs 

a 

/>. 


Rs a 

P- 

4 

35 

11 

7 

5 

126 

12 

8 

6 

218 4 

3 


29 

15 

_n 


87 

13 

_9_ 


159 9 

_7 


£ 

s 

d. 


£ 

s 

d. 


£ s 

d 

7 

128 

5 

9 

8 

156 

17 

7 

9 

111 2 

4 


57 

14 



148 

9 11 


59 14 

U 


~£ 

s. 

d. 


£ 

s 

r/. 


£ s. 

d. 

10 

129 

11 

4 

11, 

123 

5 

7 

12 

118 2 

3 


128 

13 

_7 


119 12 

9 


117 11 

_7 


ton cwt. 

, qr. 


ton cwt 

qr 


ton cwt 

qr. 

13 

21 

16 

2 

14, 

124 

4 

1 

15, 

121 2 

3 


18 

19 

J 


_56_ 

il 

_2 


89 16 2 


mds 

srs 

ch 


mds 

srs 

clu 


mds srs 

ch. 

16 

33 

27 

8 

17 

45 

17 

3 

18, 

127 19 

12 


17 

37 

9 



39 

_5 


89 38 

JL5 


yds ft 

in. 


yds. 

ft 

in. 


yds. ft. 

in. 

19 

35 

2 

4 

20, 

41 

1 

8 

21, 

36 1 

7 


29 

1 

U 


37 

2 

9 


35 2 

11 


Subtract (J2 — 30) — 

22. Rs 1585 6a, 8p. from Rs. 2912 2ff. Zp, 

23, Rs. 2109. 2a Ip from Rs. 3509 Irr. 2p 

24 ;£’1385 8s. 9d from ;^'1936 7s, 5d 

25 ^2139, 17s lOtf from ;^:452l 12s, Id, 

26. 136 mds 28 srs, 15 chks. from 24-7 mds 21 srs 
12 chks. 

27 128 mds 29 srs 12 chks from 318 mds. 28 srs. 
9 chks 

28 121 j^ds 1 ft, 9 in. from 156 yds. 2 ft 3 in 

29 86 tons 12 cwt 2 qr from 151 tons 7 cwt 1 qr, 

30 128 tons 18 cwt 3 qr, from 159 tons 6 cwt 2 qr 
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31 What must be added to Rs 128 3a 9p to make 
Rs 156 \a 2p. f 

32 What must be subtracted from ;£'121 2s 6d to 
get the remainder 17s 9d ^ 

Find the value of the following — 

33. Rs 41 3a 4p+Rt 21 2a 9p ~Rs 55.11a 
3p -Rs 17 12a 2p +Rs 16 8a 3p 

34 ;f41, 17s 6d+/17 15s 2d -;^121 8s 2d -;^2. 
3s lid +p8 2s 7d 

35 21 mds 28 srs 10 chks +27 mds 24 srs 12 chks. 

+ 28 md*! 12 srs 13 chks —22 mds 3 srs 9 chks— 29 mds 
29 srs 3 chks ___________ 

COMPOUND MULTIPLICATION. 

§6 Compound Multiplication is the method by 
which the sum of a given number of repetitions of a 
compound quantity is found. 

The multiplicand m compound multiplication is a 
compound quantity and the multiplier an abstract number 

§7 When the multiplier is a number not greater than 
20, we have the following 

Rule IF 1 tie the mtilhpber tmdei the lowest denontt- 
nation of the multiplicand and draw a Ime underneath 
Multiply the lowest denomination by the mtiUtplter and 
1 educe the pi oduct to the next higher denomination, put 
down the remainder and carry the quotient to the next 
pi oduct Repeat the piocess Ml all the denommattoiis 
are multiplied. 

Example 1. Multiply Rs. 5 6a ip by 9 

Sol Rs a ji Explanation (*) 8^ X 9=72^ =6a. 

5 6 8 Op , carry 6a. (rt) 6a X9=54a 

9 54a +6a =60a =Rs 3. 12a , 

Rs 48 12 0 Ans. Pof down 12a and carry Rs. 3 

(m) Rs 5x9=Rs 45, Rs 45 
+ Rs. 3=Rs 48 , put down Rs 48. 

§8 When the multiplier is a number greater than 20 
but can be split up into factors, each factor being less than 
20, we have the following 
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Rule MtilUpIy the uiilU^icand by one of thi 
Jactois as tu Aif 7 and then multiply the product by 
anothet and so oiu 

Example 2 Multiply if 15 13s. 4rf by 132 

Sol £ s d. Ei-planaiton 132=12X11, 

15 13 4 therefore, first multiply by 12 and 

12 then by 11 The result is the 

'“^gg 0 0 required product. 

U 

;^2068 0 0 Ans, 

§9. When the multiplier cannot be split up into 
convenient factors, the process is a combination of multi- 
plication and addition or multiplication and subtraction ; 
thus 

Example 3. Multiply Rs 5 Sir, 9p, by 109 and 83. 
Sol. 109*12X9+1, 83*12X7-1, 


(t) Rs 
5 

ir. p 

8 9 
12 


(«) 

Rs. a, p 

5 8 9 

12 

66 

9 0 
9 



66 9 0 

7 


1 0 
8 9 

Ans. 

Subtract | 

465 15 Q 

5 8 9 

604 

9 9 


460 6 3 Ans, 

Alitcr 

Rs. a 
5 8 

P. 

9 

109 

Explanation, 

(t) 9i>.Xl09=981ii.=81<r 9^., 
put down 9p and carry Slir. 


604 9 9 (it) Sa X m=ma., 872ir 

81ir *953ir.=:Rs 59. 9fr, , 
put down 9cr. and carry Rs 59. (tt«) Rs. 5X 109= Rs. 545 
Rs 545+ Rs 59=Rs. 604, put down Rs, 604 

the reqd product is Rs. 604 9ir 9jE>. Ans 
Similarly we can solve the (it) part. 
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EXERCISE 14 
Multiply (1—20) — 

I Rs 8 5(1 4i) by 12 2 Rs 21 lOir by 15- 

3 Ks. 12 2a by 18- 4 Rs 15- \a Ap by 16 

5 Rs 21. 5a bp by 21 6 Rs 26 4(r 8i>. by 25 

7 £ 17 13s id by 2+ 8 £ 12 l7s 6d by 36. 

9 2^ 24 lls.Sd by 40 10 / 16. 19s 10(/ by 42. 

II £ il 18s bd by 56 12 £ 58 12s Sd by 64. 

13 £ 156. 17s 8rf by 133 14 £ 148. 19s. 6d by 139. 

15 15 mds 37 srs 8 chks separately by 117, 119. 

16 21 mds 28 srs 12 chks „ by 128, 113 

17 15 tons 16 c\»'t 2 qr 121b. „ by 104, 93 

18 45 ton-, 12 cwt. 3 qr 211b „ by 135, 149 

19 35 sq yds 8 sq ft. 116 sq in „ by 121, 129 

20 36 «q yd«. 7 sq. ft 120 sq in „ by 124, HI# 

21 What IS the cost of 145 bags of wheat at Rs 25. 5a. 
Bp per bag ? 

22 Find the \alue of 156 bags of rtce at Rs. 38, 11a. 
9p per bag. 

23 Find the talue of 1156 mds. of wheat at Rs 5. lOir, 
6p per md 

24 Find the wages of 97 work men for 15 days at Re. 1# 
2a 6p per day for each man 

25 A sum of money was divided among 257 men , each 
man got £ 27. 1 3s. 9d. , find the sum divided. 

COMPOUND DIVISION. 

§10. Compound Division is the method of dividing 
a compound quantity by a given number and to find the 
value of one of the parts It is also the method of finding 
how often one compound quantity is contained in another 
compound quantity of the same kind 

Thus m compound division we consider two cases In 
the first ca'ie the dividend is a compound quantity, the 
divisor is an abstract number and the quotient is a com- 
pound quantity This method is called Partition 

In the second case the dividend and the divisor are 
both compound quantities of the same kind and the quotient 
IS an abstract number This method is called Quotition 
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m Case li Partition 

Rule. Fti st find out how often tM dwisoi' ts con- 
tamed tn the highest denomination of the given Quantity) 
put down the quotient and i educe the lemainder to the 
next mfenoi denomination. Add to it the ninnhei of the 
same denomination tn the dividend and lepeat the opera-- 
tion till all the denominations ate divided by the divisor 
Example 1 Divide Rs 547 4rt 3p by 15 
Sol B.S a p Explanation 

15)547_J_3 (t) Rs 547-15=Q Rs 36. 

36 7 9 Rem 7 Put down R? 36 and 
reduce R>5. 7 to annas. 

(n) 7X16=112,112-^4=116(1, 116ff— 15=Q 7a, 
Rem ll(r Put down 7a and reduce 11a to Dies 

(ill) 11X12=132, 132-(-3=135i>, 135i>— 15=9/>. 
Put down 9p, . Rs 36 7« 9^ Ans. 

Example 2 Divide Rs. 1451. 10a. ip by 51 and 75. 
Rs. a p "Rs a, p 

Sol. 51)1451 10 3(Rs 28 75)1451 10 3(Rs 19 

102 ‘ . 75 . 

431 i < 701 ‘ 

_40S . ; 675 


368 

416 ! 

_10., 1 

10 

Sl)378(7a ' 

75) 426(5a 

357 i 

iZl 

21 

51 

. 12 

12 

252 

612 

3... 

3 

5l)255(5jf. 

75)615 (8p 

255 

600 

the required quotients 

are 15 


(i) Rs. 28. 7a 5p , (n) Rs 19, 5tr 8p and 15^ over AflS 
§12. To divide by 10, 100, 1000, etc. 

Rule Cutt ofif tom the right of each dividend as 
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imiiy Hguies as there aie z toes tn the divtsoi. The 
figims on the left xotll denote the quohent and figures to 
the fight the lematitdei. 

Example 3 Divide /3371. 13s id. by 100 and 700. 


o, , N.. ® £ s, d. 

Sol 100)33.71 13 4 7)3371 13 4 

2d 100)4,81' 13 4 

1420 • 20 

1620 

14,33 13' • 

16,33 

396 _j2 

- 1 ■ 396 . 

4,00 _ 4 

" 4^00 

1^*33. 14s. id Ans. £i 16s id Ans 

§13. Quotient to the nearest pie or penny 
Rule Add 1^ arid to the quotient if the umamdei 
ts half 01 gieatei thanhalf the diviso),othei wise neglect it 
Example 4 Divide Rs 990 la 6p by 35 and 41 


Rs 

35)990 


a p 

1 6(Rs 28 


70 

82 

290 : 

170 

280 

164 

10 

6 

16 ' 

16 

160 

96 . 

I 

1 

35)161(4<z. • 

41)97(2®. 

140 

82 

21 

15 

12 

12 

252 

180 


Rs a ^ 

41)990 1 6(Rs 24 


35)258(7i» 

245 


41)186(4^ 

164 

22 
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In the first case the remainder is 13^., which iS less 
than half the divisor, therefore neglect it The required 
quotient, in this case is Rs 28. Ip Ans 

In the second case the remainder is 22p which is 
greater than half the duisor, therefore add 1^> to the quotient, 
The reqd quotient in this case is Rs. 24 2a 5p Ans 

§14 Case 11 Quotition 

Rule Reduce the dividend and the dtvisoi to the 
same denomination and then divide. 


Example 5 
tamed m Rs. 147 

Sol Rs. a 
147 12 

2352 

12 

2364 a. 
12 
28368 

9. 

28377 p 


Ho,v many times is 
12tt. 9p 

P. 

9 


Rs 5. 7a, 7p con* 


Rs 

5 

_J.6 
80 
7 > ■ 
87 fl 
_ 12 
1044 

7. 

1051 ^ 


P 

7 


.*. the required quotient is 28377— 1051=27. Ans 


EXERCISE 15. 

Divide 

1 Rs. 526. 6a. Ap by 11. 

2 Rs. 738. 10a "[p by 13 

3 Rs 1129 12a 4^, by 14. 

4 Rs 1375. 13a 4^ by 16 

5. 2028. 12s td. by 15. 

6 £ 1945 10s M. by 16. 

7. .£ 1929 3s 5d by 11 

8 £ 1821. 7s. Id. by 13. 

" 1576 5a 8p, by 10* 

10 R,s 2178 Gcf 2^ by 10* 

11 £ 1753 6s. Bd. by 10. 

12 £ 2156 83 Ad by 10. 

Divide to the nearest pie or penny —* 

13 Rs 2156. 7a Bp. by 15. 
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14 Rs. 5156> 9a lb by 16. 

15. £ 2948 13a Id. by 13 

16 £ 88?5> 155 ^d by 14. 

17 Rs. 3856. 15a. 5p by 100. 

18 Rs 5159 ]in 10^ by lOa 

,19 £ 4839. 19s. 7d by 100 

20 £ 5139 17s. 3d. by 100 

21 £ 15389 17s IlH ly 1000 

22 £ 49556 18s 4A by 1000 

Divide by factors and find the complete remainder 


23 

Rs 

2157. 

13<r. 

5f> 

by 

56. 

24 

Rs 

8917. 

12^7 

9^ 

by 

72 

25 

Rs 

5675. 

Her. 

IP 

by 

108. 

26 

Rs 

5815. 

7a 

^p. 

by 

132 

27 

£ 

5159. 

3s 

IIA 

by 

156. 

28, 

£ 

7728. 

12s 

9d 

by 

160. 

29 

£ 

2756 

12s. 

2d. 

by 

90. 

30 

£ 

5159 

2s 

\Qd 

by 

140 

31 

£ 

5785. 

17s 

X\d. 

by 

88 

32 

£ 

6939 

15s 

Id. 

by 

256. 


Divide each of the following as nearly as possible, into 
Ihe given number of equal parts 

33 Rs 563893. 3a 8^ into 728 parts 

34 Rs 383028 15® into 531 parts. 

35 £ 193502 17s. 8d. into 551 parts 

36 £ 280291 18s 3d. into 929 parts. 

37. 51356 mils. 38 srs 15 chits into 123 parts 

38 48501 mds 27 srs 11 chks into 129 parts. 

39 15481 tons 17 cwt 2qr 21 lb into 161 parts 

40 65321 tons 12 cwt. 3 qr 24 lb. into 18 1 parts. 

How many times is 

41 Rs. 7 Str 9p contained in Rs 1 13 3tr. 3p.'^ 

42 Rs 28. 13ff 7p contained m Rs, 461 9a 

43 £ 17 14s bd. contained m £ 372 2s. 9d ? 

44 £ 16 17s llrf contained in 2^760 6s 3ff ’ 

45. 121 mds, 28 srs 13 chks contained m 3043 mds. 

S chks,^ 

46 156 mds. 37 srs. 8 chks contained in 6434 mds 
17 srs 8 chks.? 

47 56 tons 7 cwt. 2qr 8 lb. contained in 28 L tons 
17 cwt 3qr 12 1b? 
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48 41 tons 3 cwt 1 qr 21 lb contained m 329 tons 
7 cwt 2 qr ’ 

49 The cost of 156 tables IS Rs 835 4a. What is 
the cost of each table ? 

50 How many chairs each worth Rs 5 8a can 
I buy for Rs 71 14a 6i> ^ 

51 How many horses at Rs 95 7a each can I buy 
for Rs 1336. 2a ? 

52 How many days must a labourer woik at 14a 
6/i, per day to earn Rs 19 6p 5 

53 A man pays R= 318. 4a 6p as income-tax 
which IS 5p for every rupee m his income , what is his 
income ? 

54 A person completes a journey of 298 miles 2 fur 
28 po in Feb 1936 What distance does he travel per dayi’ 

55 How many lengths I'ach equal to 7 fur 22 po 
4 yds will make up 52 miles 10 poles ’ 


%15 Some Important Problems m Compound Rules 

Example 1 A, B and C have Rs 1012. 6a between 
them, B and C have together Rs. 810 12a. and A and C 
have together Rs 708 2a. How much has C ^ 


Sol A, B and C together have Rs 1012 6a. 
and B, C together have Rs 810 12a 
. A alone has Rs 1012 6a.— Rs 801 12a. 

=Rf 201. 10a 
Also A and C together have Rs 708 2a 
C alone has Rs 708 2a. -Rs 201 10a. 


— Rs 506 8a. Aus 

Example 2. Divide Rs 151. 14a. among A, B and C 
so that for every Rs 3 2a. that A gets, B gets Rs 4 6a 
and C gets Rs. 2 10a 

Sol Rs 3. 2a -fRs 4 6a.4-Rs. 2 10a =Rs 10, 2a 


r. are divided A gets Rs 3 2a., B gets 

Rs 4. 6a , C gets Rs 2 10a, but Rs 10.2a is contained 
15 times m Rs 151 14a 


A gets Rs 3 2a X15 =Rs. 46 14a ) 

B gets Rs 4 6a X 15=Rs 65. 10a } Ans 
CgetsRs 2 10a.X]5=Rs 39 6a J 
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Example 3 A labourer was employed, on the condi- 
tion that he would get Re 1 4<r on every day he is 
present and he would pay a fine of 5a on every day he is 
absent. After a month he received Rs 29. 11a How 
many days was he absent ’ 

Sol His remuneration for 30 days =s Re. I 4a X30 

=Rs 37 8tt 
But he was paid =Rs 29 11a 
he lost his remuneration and paid as fine for the 
days he was absent Rs 37 8a —Rs 29 11a =Rs 7. 13a 

he lost Re 1 4a +5a.=Re 1 9a. daily in case he 
IS absent 

he lost Rs 7 13a in 5 days Ans. 

Example 4. The total expenses of a family when 
wheat IS at Rs 5 2a per maund are Rs 96 2a , when 
wheat IS at Rs 5 4a per maund they are Rs 97 4fl, (other 
expenses remaining the same) Find the total expenses of 
the family when wheat is at Rs 4 14a per maund. 

Sol An increase of (Rs 5 4a -Rs 5 2a ) j e , 2a. 
per maund in the price of wheat makes an increase of 
(Rs 97 4a —Rs 96 2a)— 18a in the family expenses 
It follows therefore that the quantity of wheat con 
sumed by the family =18—2=9 maunds 

the expenses on wheat=Rs 5 2a X 9!=R-s 46 2a 
and the other expenses=Rs 96. 2a -Rs 46 2a. 

=Rs 50 

Now the price of 9 mds of wheat=R 5 4 14a X 9 

=Rs, 43. 14a 

Hence the required expenses=Rs 43. 14a +Rs 50 

®=Rs. 93. ]4a Ans. 

Examples A purse contains an equal number of 
pounds, shillings and pence. If the total amount be /26. 
7s. la , how many coins of each kind are there 5 
Sol 1 pound + 1 shilling -fl penny=253a 
. . number of each kind of coin=;^26 7s Icf -**2S3a, 

= 6325a— 253a 
=25. Ads 
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Note In problems on coins the number of coins and the 
value of coins should be carefultj distingmshed 

Example 6 A man having lived at the rate of ;^^1253 
a year for 4 years finds himself in debt, and then reduced 
his expenditure to 120 a year, he IS just out of debt in 
3 years What is his income ? 

Sol. Clearly 4 yrs ’ expenditure +3 yrs ’ expenditure 

= 7 yrs ’ income 

7 yrs ’ income=(l253X 4+ 1120X3) or £^112. 

Annual income=;^’8372 — 7=;^’1]96 Ans. 

EXERCISE 16 

1 4, B and C have Rs 1058 Str between them A 
and B have together Rs 809 \2a. and A and C have to- 
gether Rs. 749. 13ff How much has A ? 

2 A,B and C have Rs 1030 6ff between them B 
and C have together Rs 818 la , A and C have together 
Rs 707. 1 4ff How much has C ^ 

3 A, B and C were partners in a business After 
a year they distributed the profit amounting to Rs 1296 
14ff between them A and B got together Rs 784. 5a., B 
and C got together Rs 940 1 la. How much did each get ? 

4. A and B have together Rs 1265. 5a. 3p , B and 
C have together Rs 857 15a 9p , and A and C have 
together Rs 1050. 4a How much has each ? 

5 Divide Rs. 117 among A, B and C so that for every 
Rs 3. 5a that A gets, B gets Rs 4 6a and C gets Rs 2. la. 

6 Divide Rs 183 6a among A, B and C so that 
for every Rs 2. 12a that A gets, B gets Rs 3 4a and C 
gets Rs 4 3a 

7 How many yards of velvet at Rs. 5 2a a yard 
must a cloth merchant giv'e m exchange for 41 mds of 
wheat at Ss 4 10a permaund? 

8 How many sheep at Rs 9 14a a head must a 
farmer give in exchange for 16 bullocks at Rs 24 11a. 
per bullock ’ 

9 How many times can you give away 2 florins and 
a farthing from 45 guineas and 4 crowns ’ 
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10 A carnage and a horse were purchased for Rs 
321 4ti What did each cost if the horse was worth 4 times 
as much as the carriage ^ 

11 A house and its furniture were purchased for 
Rs 3891 IScr. What did each cost if the price of the 
house was 8 times as much as the furniture ? 

12 Divide Rs 57 12o. among A. B and C so that 
for every rupee that A gets, B gets an eight anna piece and 
C gets a four anna piece 

13 Divide Rs 530 4rr. among A, B and 0 so that 
for every anna that A gets, B gets 4 annas and C gets one 
rupee 

14 What is the least sum which should be added to 
Rs. 556 la to divide it equally amongst 35 persons '* 

15 What IS the least sum which should be subtracted 
from Rs. 728 la 9p to divide it equally amongst 24 
persons 

16 How often would a cart wheel which is 4 yards 
2 feet round, revolve in going over 4 miles 3 furlongs 8 
yards 6 inches ? 

17 The fore wheel of a carriage is 8 ft 6 in m 
circumference and the hind wheel 4 ft 10 in more. How 
many more turns will the former make than the latter in a 
distance of 4 miles 2 furlongs ^ 

18 A person bought 121 sheep at Rs 1. Ha 9p per 
sheep, 21 of them died At what price per sheep must he 
sell now so as to gam Rs 25 14<r 3p on the whole ? 

19 A person bought 21 bags of wheat each contain- 
ing 2 mds 20 srs at Rs 8 8a per md Two of them were 
stolen At what price per bag must he sell the rest so as to 
gain Rs 4 12a 10^ on the whole ^ 

20 A man gained Rs 37 ISrr. 8p by selling 15 cows 
at Rs 566 11a 6p , what was the cost price of each cow ^ 

21 A man gained Rs. 29 6a by selling 20 chairs at 
Rs 10 per chair , what was the cost price of each chair ? 

22. A labourer was engaged for a month at 12£r 6/> 
per day on the condition that he will pay a fine of 2a 6p 
in case he will come late After the stipulated time he 
received Rs 21. la 6p. How often was he late ? 
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23 A peon whose pay for a week is Rs. 2 13a 

IS fined la 3p if he comes late. At the end of 21 weeks 
he received Rs. 57 15a How often was he late ^ 

24 A labourer was employed on the condition that 
he would get lAa 6p for every day he is present and 
would lose 4ff. 6p. for every day he is absent After 25 
days he received Rs. 14 5a. 6p. How many days was he 
absent > 

25. A servant entered into an agreement with a 
gentleman that he would get Re 1 2a for each day he is 
present and would pay a fine of 5a 6p. for each day he is 
absent After a month he received Rs 19. la only How 
many days was he present ’ 

26 A certain number of sovereign*!, twice as many 
crowns, 5 times as many half crowns, 8 times as many 
shillings and 12 times as many six-psnces together amount 
to ;^’28. 5s. , find the number of each com 

27 A certain number of two-anna pieces, four times 
as many four-anna pieces, 6 times as many eigbt-anna 
pieces and 8 times as many rupees together amount to 
Rs. 121. 4£r Find the number of rupees 

28 If 5 balls cost as much as 21 bundles of pencils 
worth 14n a bundle, how many balls can be bought for 
Rs 165 6a ? 

29 If 10 tables cost as much as 18 chairs worth 
Rs 5. 8a each, how many tables can be bought for Rs 297 f 

30 A grocer mixes 20 lbs of tea costing Is 2d. per 
lb. with 12 lbs costing 2s Id per lb , find the cost to the 
nearest penny of the mixture per lb 

31 A shopkeeper mixes 15 mds of sugar at Rs II 
4a a maund with 8 mds at Rs IS 8a a maund Find to 
the nearest pie the cost of the mixture per maund 

32. How much water must be mixed with 20 seers 
of milk worth 3a. per seer in order to reduce its price to 
2a 6^ per seer ? 

33 How much water must be mixed with 25 gallons 
of wine worth Rs 4, 8a per gallon to reduce its price to 
Rs. 3 2a per gallon ? 
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34. Divide Rs 1939 8a into three such parts that 
the first part shall be Rs 44 2a more than the second and 
the second part Rs 107. ISa. more than the third 

35 Divide Rs 1537 lla into three such parts that 
the first part shall be Rs 127 3a more than the sum of 
the second and third, and the second Rs 7 1 4a more than 
the third 

36. I divide £SQ, 3s. 4<7 among 4 men, 5 women and 
6 children, such that each man receives thrice as much 
as each child and each woman twice as much as each child 
Find how much each man, woman and child receives. 

37. An equal number of men, women and boys earn 
Rs 56 4a in 5 days. A man earns 7a , a woman 6a and 
a boy 5a. daily Find the number of men. 

38. A number of boys, twice as many women and 
thrice as many men earn Rs. 255 in 8 days A boy earns 
5a , a woman 8a and a man 10a daily , find the number 
of boys 

39 The total expenses of a family when wheat is at 
Rs 3 12a per maund are Rs. 55 12a., when wheat is 
Rs 4. 2a per maund they are Rs 55 10a (other expenses 
remaining the same), find the total expenses of the family 
when wheat is at Rs. 4 6a. per maund. 

40 The total expenses of a family when rice is at 
Rs 4. 2a per maund are Rs. 64 12a. and when rice is at 
Rs 4 per maund they are Rs 64, (other expenses not 
changing) , find the total expenses of the family when nee 
IS at Rs 3. 12a per maund. 

41 A person having lived at the rate of Rs 2526 a 
year for 6 years finds himself in debt, and then reduced his 
expenditure to Rs 2016 a year, he is just out of debt in 
4 years. Find his annual income. 

42 The Calcutta rupee is worth Is lid. If each, 
how many must be given for ;^’9895. 16s 8ci ? 



CHAPTER IV 

FACTORS AND PRIME NUMBERS 
§1 Factors. 

8X3=24 

Here 24 is the product of 8 and 3, 

and 8 and 3 are the factors of 24 

But 24 has other factors also, t e., 6x4=24, 

and 12X2=24 

Definition. A number which can divide a given num- 
ber without a remainder is called a factor or measure of 
that number 

EXERCISE 17. 

Split up into factors — 

1 15 2. 25 3 39. 4. 42 

5. 55 6 65. 7 78 8 85. 

9 49 10 70 

Can you slpit the following into factors — 

11. 13. 12 19. 13. 21 14 35 

15. 41 16 23. 17 34. 18 29 

19. 31 20 32 21. 37 22 72 


§2 Prune numbers 

i 

In the previous exercise, you have noticed that some 
of the numbers could not be split up into factors, they could 
only be divided by themselves and unity. Such numbers 
are called prime numbers 

Definition A number which is divisible only by 
itself and unity is called a prime number 

§3 A number which can be split up into factors is 
named a composite number 

§4. It may also be noted that numbers are either 
even or odd A number which can be divided by 2 exactly 
IS called an even number and a number which cannot be 
so divided is called an odd number. Thus 2, 4, 6, 8, etc,, 
are even and, 1, 3, 5, 7, etc , are odd numbers. 
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^5 Two numbers are piiiue to each other, when 
their only comipon factor is 1, thus 5 and 7 are prime to 
each other. 

§6 One number i-s divmble by another when it can 
be divided by that number exactly, t e,, without any 
remainder. Thu'. 20 is divisible by 5 because when 20 is 
divided by 5, there is no remainder left 

%7 Criteria of divisibility 

The following facts will help us to resolve a composite 
numbei into its elementary factors — 

(i) A number is diviMhle by 2 if its first right band 
digit IS zero or is divisible by 2 Thus 120 and 156 are 
divisible by 2. 

{/i) A number is divisible by 3 if the sum of the digits 
is divisible by 3. Thus 2562 is divisible by 3, 

. 2 + 5 + 6 + 2=15 IS divisible by 3 

(til) A number is divisible by 4 if its last two digits 
are zeroes or are divisible by 4 Thus 2500, 5736 are 
divisible by 4 

(iv) A number is divisible by 5 if its last digit is 0 
or 5. Thus 1620 aud 15925 are divisible by 5. 

(v) A number is divisible by 6 if it is divisible by both 
2 and 3 Thus 516 and 354 are divisible by 6 

(vi) A number is divisible by 8 if ils last three digits 
are zeroes or are divisible by 8 Tims 51000 and 125256 
are divisible by 8 

(vn) A number is divisible by 9 if the sum of its digits 
IS divisible by 9 Thus 12375 is divisible by 9, 

1 + 2 + 3 + 7+5= 18 IS div'sible by 9. 

Note But if a number is not divisible by 9 the lemamder in 
that case is the same as when the sum of its digits is divided by 9, 

, L»t the number be 563*125 

100000 - 1 IS- divisible by 9, 500000 - 5 is so too 

10000-1 „ q, 60000 - 6 

1000-1 „ 9, 3000-3 

100-1 9, 400-4 

10—1 ,1 9, 20 — 2 tt tr 
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Hence 563425 - (5 +6+ 3 + 4-J-2+5) is divisible by 9 
Hence 563425 when divided by 9 gives the same remainder, as 
54-6+3+4+24-5, i e , 25 when divided bv 9 

25— Qgivesrem 7 563425 — 9 will also give rem 7 

{vtn) A number is divisible by 10 if its last digit is 
zero. Thus 1260, 1200 are divisible by 10 

{tx) A number is divisible by 11 if the difference be* 
tween the sum of its digits in the odd and in the even 
places IS 0 or IS divisible by 11 Thus 4950 and 9185 are 
divisible by 11, (4-1-5)— (9 + 0} and (9 + 8)— (1 + 5) 

are 0, 1 1 respectively 

Note But if a number is not divisible by 11, and also if the 
sum of the digits in the odd places is greater than the sum of the 
digits in the even places, then the remainder, when the number is 
div ided by 11 IS the same as when this difference is divided by 11 
But if the sum of the digits in the ev'en places is greater than the sum 
of the digits in the odd places, then the remainder obtained by divid* 
ing this difference by 11 is subtracted from 11 to get the real 
remainder 


Let the numbers be (t) S95632 and (u) 985632 
(i) The sum of the digits m the odd places =2 •*■6+9 a: 17 
and the sum of the „ „ even,, =3+5+8=16 

difference =17-16 =1 

the remainder by dividing this 1 by 11 =1 
the remainder by div iding 895632 by 11 =1 
(»*) The sum of the digits in the even places =3 +5 +9 = 17 
.. .. odd „ =2 + 6+8=16 

difference =17-16=1 

the remainder by’'dividmg this 1 by 11=1 
the remainder bj dividing 985632 by ll=ll-lssiO 
Proof 


800000 +8 IS so too 
90003-9 
5000+5 „ 

600-6 „ 
30+3 


100000 + 1 or 99990 + 11 is divisible bv 11 
10300-1 or 9999, „ ^ u’ 

1000 + 1 or 990+11 " " n’ 

100 -lor 99. ;; ;■ Ji’ 

10+1 or 11, ■’ 

__ It Ail ju- 

Hence S93632+ 8 - 94-3 - 6+3 - 2 is divisible by 11 

The remainder by div-iding this 1 by 11 is 1, ^ 

me remainder m 895632 is also 1 
bimilarly we can prove the second part 

both ‘’y 12 if It is divisible 

both 3 and 4 Thus 1608 and 2904 are divisible by 12. 


by 
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(»r) To divide a numbei by 7, 11 and 13 we have the 
following 

Rale. Divide the figmes of the number into 
gi oups containing fJnee each, as /(tr as possible, count- 
ing fioin right to left Add the alternate gi oups, and find 
then difference If the dtffeience is 0 oi is divisible by 7 
01 11 or 13, the iiiimber itself is also divisible by them. 

Thus 89563796 is divisible by 7, 48566254 is divisible 
by 11 and 563569357 is divisible by 13 

For (t) 89563796 has 3 groups counting from right 
to left, t e , 89,563,796, and, the difference of alternate 
groups=(796+89)-563=322 

this difference 322 is divisible by 7, 

' the number is also divisible by 7 

Similarly 48566254 and 563569357 are divisible by 11 
and 1 3 respectively 

Mote But if a number IS not divisible by 7 or 11 or 13 and 
also if the sum of the groups in the odd places is greater than the 
sum of the groups, in the even places then the remainder, when the 
number is divided by 7 or 11 or 13 IS the same as when the differ- 
rence of the groups is divided by 7 or II or 13 But if the sum of 
the groups in the even places is greater than the sum of the groups 
in the odd places then the remainder obtained by dividing the differ- 
ence of the groups by 7 or 11 or 13 issubtracteu from 7 or 11 or 13 
as the case may be to get the real remainder 

Let the number be (i) 66326732669 and {«) 66326932669 

The numbers after dividing into groups (from right to left) are 
66,326,732 669 and 66,326,933,669 

(»J The sum of the groups in the odd place!,=569+325®894 

The sura of the groups m the even places =732 +56 =788 

Difference = 894 - 786 = 106 

the rems by dividing lOOby 7 11 and 13 are 1, 7 2 respectively, 

the remainders by dividing 66326732669 separatelj bj 7, 
It and 13 are 1, 7, 2 respectively 

(»i) In 66,326,332,569 — 

•, The sum of the groups m the even places=932+56=988 

The sum of the groups m the odd places =569 + 326 = 894 

Difference =988 - 894= 94 


11, and 

\ 


the rems by dividing S4 by 7, 11 and I3are3, 6,3 respectively, 
the remainders by dividing 66326932569 separately by 7, 
13 aro 7""3"'4 i 11 —6=6 and 13 — 3=10 respectively 
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§8 The following facts also may be noted carefully—“ 

1 A number of two digits made of ^he same llgiires as 11, 22, 
d3> etc , IS always divisible hi 11. 

2. A number of three digits made of the same figure as 111, 
222, 332, etc is aluays divisible by 3 3? 

3 A number of 2 figures once repeated as 0767, 9989 is always 
dixisible by 101 

4 A. number of 3 figures once repeated as 256256 753754 is 

always divisible by 7 11 and 13 

5 A number of 1 figures once repeated as 25352845 is always 
divisible by 73 and 137 

6 A number of 5 figures once repeated as 2565325634 is 
always diiusible bv 11. 

7 A number of 6 figures once repeated as 256532256342 is 
always divisible by iQl 

8 A number of 7 figures once repeated as 25665392560349 is 
always divisible by 11 

9 A number of 8 figures once repeated as /502535615023456 
IS always divisible by 17 

10 A number of 9 figures once repeated as 756053259156034289 
IS always divisible by 7, 11 13, and 19 

EXERCISE 18. 


Without actual division find which of the following 
numbers are divisible by 2 — ■ 

1. 576. 2, 7280 3. 859 4 725 

5 963. 6 524. 7 832. 8. 941. 


Without actual division find which of the following 
numbers are divisible by 4 — 

9 936. 10. 842 11. 1228 12. 1556. 

13 822 14 914 15. 1518 ’ 16. 2196. 


Without actual 
numbers are divisible 
17 1528 18 

21 15424.22. 

Without actual 
numbers are divisible 
25 8972 26. 
29 25836 30 

Without actual 
numbers are divisible 
- 33 18936 34 

37 103569 38. 


division find which of the following 
by 8 — 

2176 19 
21596 23. 


division find 
by 3 — 
15234. 27. 
21537. 31. 
division find 
by 9 — 

25654 35 
123043. 39 


2514 20 

16536. 24. 
which of the 


3572. 

15932. 

following 


22632. 28. 
19552 32. 
which of the 

56934. 36. 
220563 40 


16103. 

25932, 

following 

38952. 

185409, 
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Without actual division find which of the following 
numbprs are divisible by 11 — 

41 189567 42 663564 43 285835 

44 2156389 45 5685669 46 839382918 

Supply the missing digits (denoted by stars) so (hat the 
following numbers may be duisible by 8 — 

47 185362\ 48 215635*' 49 219355 

50 2856*2 51. 56856’ 6 52 3858H 

Supply the missing digits (denoted by stars) so ilnt 

the following numbers mav be divisible by 9 ~ 

53 26534 5 54 2-86358 55 21563 89 

56 218 7356 5 7 563‘^8935 58. 359356*6, 

Supply the missing digits (denoted by stars) so that 
the following numbers may be divisible by 11 

59 152 '5 60 933S*-5 61. 5060*1 

62 25*351. 63 78542'’’ 64 56’ 502 

Without actual division write down the remainders 
when the following numbers are divided by 9 and 11 — 
65. 85638 66 363596 67. 5935685 

68 4835652 69 5730052 70 8125005 


§9 There is no direct method of determining primes 
We give below a list of the prime numbers from 1 to 227 

1 11 29 47 71 97 113 149 173 197 

2 13 31 53 73 lOl 127 151 179 199 

3 17 37 59 79 103 131 157 181 211 

5 19 41 61 83 107 137 163 191 223 

7 23 43 67 89 109 139 167 193 227 

§10 To ascertain which numbers are prune. 

(i) A number whose last digit is 0, 2, 4, 6, 8, t. e,, 
an e\en number is dinsible by 2 and hence every even 
number e\cept 2 is not a prime. A number whose last 
digit is 0 or 5 is divisible by 5 and hence every such num- 
ber except 5 is not a prime Hence the last digit of every 
prime number except 2 and 5 must be 1, 3, 7, 9 

(ji) If the last digit be 1, 3, 7 or 9, try as divisors 
the primes 3, 7, 11, 13 etc., if there is a remainder in each 
case, the number is a prime It is not necessary to try a 
divisor whose square is greater than the given number. 
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111 To resolve or decompose a composite number 
into its pnme factors is to find those prime numbers whose 
product IS equal to the given number Thus 
280=2X2X2X5x7=i®X5X7. 

"When the factors obtained are a\l primes, the number 
IS said to be resolved into prime or elementary factors 

Note No number can be resolved into pnme factom in more 
than one uav 


112 To resolve a composite number into its 
prime factors 

Rule Divide the given number by a prune number 
•winch 'nJill divide it exactly Then dfitde the quotient by 
another and so on till you obtain a quotient which is a 
prune number The divisois and the last quotient are th^ 
pnme factois of the given composite niunhei 

Example 1. Resolve 41580 into its elementary 
factors 


Sol 

2)41580 

2) 20790 

3) 10195 
3) 3465 

- 3) 1155 / 
5) 385. 
11) 77 


Explanation. 

0) the last figure is 0, 

the No IS divisible by 2 and 5 

(«) 4+1+5+3=18=3X6, 

the No is divisible by 3 

(ti.) C4 + 5+0)-(l + 8)=0, 

the No IS divisible by 11. 

Now divide the number successively 
1 y 2, 3, 5 and 1 1 


2, 2i 3, 3, 3, 5, 7, 11 are the prime factors Ans 
Example 2 Divide 95040 into its prime factors. 
SoL 10 95040 ten test applies 

1 1 9504 ele ven test applies 

^ eight test applies 

9 IQ8 nine test applies 

12 


number=10X 11 x 8X9X 12 

=2X5X11X2X2X2X3X3X3X2X2 

=2X2x2X2X2X2X3X3X3x5xll.An5. 
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Example 3 A number 1568tr35j’ is divisible by S8 > 
6nd <K and y 

Sol. the number is divisible by 8X11, 

the last three digits of the number must be divisible 

by S 

’ 35j) must be 352 or y~2t 

Substituting 2 for 3) the number— 1568*352. 

To be divisible by 1 1 the difference of the sum of its 
digits in the even and odd places must beeitherOoramulti- 
pie of 1 1, therefore add the digits in the even and odd places, 

2 + 3 + 8 + 5=18and 5+* + 6+l = 12 + * 

To make the difference 0, * is evidently=6 
*=6 and 3>=2. Ans. 

1 13 To find the number of different divisors of 
any composite number. 

Rule Ftnd the prime factois uf the given number 
mid add 1 to the index of each factor Thepioduct of the 
tiicieaied indices is the required result, unity and the 
ttttmbei itself being included 

Example 4 How manydilferent integers besides unity 
Will divide 37800 without remainder, 

Sol, 37800 =2X2X2X3x3x3X5x5x7 
s: 2® X 3® X 5® X 7 

No, of divisors -{S + l) (3 + 1) (2 + 1) (1 + l)s=96 
the n umber of di visors besides uni ty = 96 — 1 — 95 Ans 

Note The index of 7 is 1 


EXERCISE 19. 



Resolve into 

elementary or prime factors 

1 

728. 

2 

536. 

3 

327. 

4. 

5145. 

5 

3892 

6 

5148. 

7. 

5445. 

8 

5436. 

9 

6754. 

10. 

8970. 

11 

5841. 

12. 

7865. 

13 

7680 

14 

8430. 

15 

7315. 

16 

27720 

17 

999999. 

18. 

725760. ' 

19 

1666665 

20, 

2393160 

21. 

11918907. 
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22 Write down all the prime numbers lying between 
15 and 81 

23 Find the digits x and y when the number 15 ;i:8351di 
IS divisible by 72 

24i Find the digits x and y when the number 1565a:562y 
18 divisible by 88 

25 Find the digits X and y when the number 2856354jcy 
IS divisible by 99 

26 What 13 the smallest number of w'hich the alternate 
figures are zeroes that is divisible both by 9 and 11 ? 

27 By what prime numbers may 1 1 57 be divided so that 
the remainder may be 2 in each case 7 

28 By what prime numbers may 2 1946 be divided so 
that the remainder may be 1 in each case ^ 

^29. There are four prime numbers , the product of the 
first three is 1683 and that of the last three is 3553, find them. 

30 Show that 3001 has no divisor. 

31. Find how many diflferent integers, besides unity, 
divide 14175. 


32, Arrange 1, 2, 5, 5, 6, 8 so as to form a number 
divisible by 2475 Gnunciate the principle on which you 
proceed 

'Hint Find the prime factors of 2475 , 

33. How many different integers, besides unity, will 
divide 42336 without remainder ? 


34. The product of 495 with a certain other number 
gave 2875n& , find a, b 

35. Without performing the operations of divisions 
prove that 19434492 is divisible by 99, 



CHAPTER V 

GREATEST COMMON MEASURE (G C M) 

§1 Definition. If one numbei dividesanother number 
without remainder, it is called a measure, as, 2 is a measure 
of 8. 

If that measure divides more than one number without 
remainder that measure is called the Common Measure, 
as, 2 is the common measure of 8, 12 and 16 

But 8, 12 and 16 are also divisible by another common 
measure 4 and there is no other common measure greater 
than 4 which can divide 8, 12 and 16 exactly 4 is, therefore, 
called the Greatest Common Measure (G. C M ). Hence 
the Gieatest Common Measuie ts the gieatest measuie 
winch divides two oi mote given mtmbeis without a 
lemaindei 


The following are the methods for finding the G C M 
of the given numbers — 

§2 First metEod. To find the G C M by factors 
Example. Find the G C M of 176, 286 and 88. 

Sol. 176=11 X 2X2X2X2 11 and 2 are the common 

286= 11X13X2 measures 

88=llx 2X2X2 theGCM =llX2=22Ans. 
Rule Find out the pnmefactois of the given num- 
bus, select and multiply togethei all the common measuies. 
The pioduct will be the G C. M, of those numbers 

EXERCISE 20 
Write down the G C M of — 


1 

5 

9. 

13 

16 

19 

22 

24. 

26. 


15,25 2 16,24 3 25,30. 4 21,27. 

28, 35 6 30, 40. 7 48, 64. 8 26, 65 

28. 84 10 16, 72. 11 42, 48 12 16, 36 

64.84 14 35,45. 15 51,85 

28, 35,49 17 96, 108, 132. 18 144, l76, 208. 

192,216,360 2 0 525,300, 625 21 576,432,720. 
1500,1600.450. 23 336,420,630. 

370, 666, 962 25 5120, 7200, 9600 

12500, 57000. 3040 


76 
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§3 Second Method To fmd the G.C M by division 

G C M. of 45 and 25=5 
Difference of 45 and 25=20. 

45 and 25 are divisible by 5 and von also observe that 
their difference is also divisible bv 5 Hence if iiyo imtnbei s 
(ire divisible by a iiumhei their dffferetice iv also divisible 
by that number This method depends upon this law 
Hence the following 

Rule Divide the greater number by the less and 
bung down the remainder Put the lematnder as the 
divisor and the original divtsoi as the dividend CotiH- 
ntie the process till theie IS no i emauider left. The last 
divtsoi would he the lequtied G. C. JU. 

Example Find the G. C M of 285 and 465. 

Sol. 285)465(1 

180)285(1 

1 ^ 

105)180(1 

IW 

75)105(1 

_75 

30)75(2 

60 

15)30(2 

zo 

The required G. C M =15 Ans. 

Explanation Here 285 is less than 465. Therefore 
divide 465 by 285 180 is the remainder , according to the 

law stated above the G C M of 465 and 285 would be 
the same as the G C M. of 285 and 180 Therefore make 
180 the divisor and the original divisor 285 the dividend and 
continue the process till there is no remainder left. 
15 IS the last divisor. Therefore 15 is the G C. M 
required 

.r= ^ numbers be unity the numbers 
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§4. To find the G C M of more than two numbers. 

Rule Fit si find the G C, M of any two nuiiibeis 
Then find the G C M of the G. C, M. thus obtained and 
of anothei of the given numbers and so on The last 
G C M mil be the G C. M reqtni erf. 

Example Find the G. C. M. of 585, 819, 1404 and 
702. 

Sol 585)819(1 117)1404(12 117)702(6 

^ 112 ^02 

234)585(2 234' 

^ 234 

117)234(2 

234 

Exp. First find the G C. M. of 585 and 819 which is 
117, then find the G C M of 117 and 1404 which is 117, 
again find the G. C M of 117 and 702. 

the reqd G. C. M. is 1 1 7 Ans 
EXERCISE 21 
Find the G C. M. of — 

1 54, 126 2 272, 304 3. 275, 450. 

4 364,576. 5 381,891 6 715,871 

7 689, 1573. 8 872, 986 9 225, 625 

10 2145,2235 11 1625,2625. 12 1875,2425 

13 1348,1568.14 1568,1897 15. 3015,5040 

16. 56340, 753480 17. 62100, 59040 

18 525, 625, 375. 19. 576, 600, 384 

20. 6435,8970,7235 21. 6161,2440,3111 

22. 71500,51300,89720 23. 10353,8925,9180 
24. 56700, 89730, 56730 25 18750, 16950, 19320. 

§5. Some Important Typical Examples on G C M. 

Example 1 What is the largest sum of money which 
will divide Rs 7, 4<r. 8i>. and Rs. 6 1 la. 4i> exactly ? 

Sol Rs. 7. 4a:. 8p =I400/> 

Rs 6 11a ^.= mBp 
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G C.M. of 1400^ and 1288^ will divide both the sums 
their G C M =s56i> the reqd sum=4ir 8i’ Ans 

Example 2 Find the greatest number that will divide 
2629 and 2483 leaving remainders 4 and 8 respectively. 

Sol. On dividing 2629, the remainder is 4, 

. 2629 —4=2625 is exactly divisible by that 
number 

Similarly, 2483— 8=2475 IS exactly divisible by that 
number. 

Hence the greatest number is the G C M of 2625 
and 2475 which is 75 

the reqd number=7S Ans 

Example 3 Find the greatest number that will 
divide 578, 503, and 528 leaving the same remainder m 
each case 

Sol. Let r be the remainder. 

Then 578 — r, 503 — r, 528— -r are exactly divisible by 
that number 

If two numbers are divisible by a number, their differ- 
ence is also divisible by that number [Art 3 ] 

{578-f)-(503-r), (528-»)-(503-r) and (578- 
r)-(528- r) 

or (578-r-503+r), (528-r-503 + r) and (578- 
r-528 + r) 

^or (578-503), (528-503) and (578-528) 

or 75, 25 and 50 are also divisible by that number. 

G C M of 75, 25 and 50=25 

Hence the reqd. number=25 Ans. 

Note the line astensked and deduce a rale from it 

Example 4. The sum of two numbers is 144 and 
their G C M is 24 , find them 

Sol Let the quotient by dividing the first No. by 24=x 
and „ „ „ second „ „ 24=y 

then the first number =24* 
and the second number = 2431 . 

• 24* + 2431 = 144 
24(*+y) =144 
x+y =6 


OT 

or 
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The numbers whose sum is 6 are (1, 5) , (2, 4) , (3, 3) 
We reject the 2nd and 3rd pairs because they are not 
prime to each other, 

only possible pair is 1, 5 

multiplying by 24 the numbers are 24 X 1 and 24 X 5 
. 24 and 1 20 are the required numbers, Ans 
Example 5 The product of two numbers is 2560 
and their G C M is 16 , find all the possible pairs of such 
numbers, 

Sol The first number =16* {Bx>4\ 

and the second number =16y 
. 16*xl6y=2560 
or 256*31=2560 

or *3»=10 

The possible pairs whose product is 10 are 1,10 and 2, 5 
multiplying by 16 thenumbers are either 16, 160or32, 
80 Ans. 


Example 6 What number is that which when divid- 
ed by 5 and the quotient again by 6 and the quotient again 
by 8, will give the G C M of 121 and 143 

Sol, The G. C M of 121 and 143=11 
Now the question is what number is that which 
when divided by 5, the quotient again by 6 and that quotient 
again by 8, will give 11 "> 

5, 6 and 8 are the three divisors and 1 1 the last 
quotient, therefore the reqd. No.= 1 1 X (5 x 6 X 8) =2640 Ans 


Example 7 5635 and 3915 are divided by a certain 

number of three digits and the remainder is the same in 
both cases. Find the number and the remain ier. 

Sol Let d be the divisor and q' and q the quotients, 
5635 =di visor X quotient + remainder 
3915 divisor X qiiotien t -t- remainder 

172Q=d{q-q') ]by subtraction] 32 
d IS a factor of 1 720 , 

but 1720=172X10 

. the number (d) is of three digits, rc 

. It is 172 and the rem. is 131 Ans. 

344 


1720=344X6 and 860 x 2 
• 344 and 860 can also ba the reqd, numbersi 


131 


Note, 
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Example 8 In solving a division sum, the dividend 
IS 158728 and the successive remainders are 351, 216 and 
108 Find the divisor and the quotient 

« a ^ ^ 

Sol On subtracting the remainders 351, 216 

and 108 from the partial dividends the )]^5S728 
successive partial products will be 1587 ^ 

-351=1236, 3512-216=3296 and 2168 3512 

— 108=2060. Hence the divisor must 

be a common factor of these products 2168 

G C M of 1236, 3296 and 2060 is 412 

the divisor is 412 and quotient is Tao 

(158728-108)— 412=385. Ans 


Example 9 In workmg out a question on the G C M 
of two numbers the quotients are 1, 3, 5 The last divisor 
IS 132 , find the numbers 

Sol the last divisor is 132 
and quotient 5, 
dividend= 132 X 5=660 
Now divisor=660, quotient 
3 and remainder 132 
dividend=660X 3 + 132=2112 
Now again divisor is 2112, quotient 1 and rem 660 
dividend=2112x 1 + 660=2772 
Hence the numbers are 2112 and 2772. Ans 

Example 10 Find the numbers between 1800, 2700 
that have 323 as their G C M. 

Sol Evidently the numbers required are multiples 
of 323 ^ 


2112)2772(1 

2112 

660)2112(3 

1980 

132)660(5 


The smallest possible number is 323 X 6 since 323 X 5 
IS less than 1800 and the largest number is 323 X 8 smce 
323 X 9 IS greater than 2700 

Nos must be 323 X 6, 323 x 7, 323 X 8 
or 1938, 2261, 2584 Ans 


F 6. 
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EXERCISE 22 

1 Find the greatest number which will exactly divide 
1561 and 2453 

2 What IS the largest sum of money which will 
divide both Rs 8 12a and Rs. 15 4fl exactly ? 

3 Find the largest sum of money which will divide 
both Rs 10 10a 8^ and Rs 16 5a Ap exactly. 

4 Two masses of silver weighing 85 and 95 tolas 
respectively are each to be made into coins of the same 
weight Find the weight of the largest possible coin. 

5 Two masses of gold weighing 2825 and 2275 tolas 
respectively are each to be made into ornaments of the 
same weight What is the weight of the largest possible 
ornament ’ 

6 Two bills of Rs 6075 and Rs. 8505 respectively 
are each to be paid by cheques of the same amount What 
is the largest possible amount of each cheque 

7, Find the greatest number that will divide 213, 
241 and 297, leaving remainder 3 in each case 

8 Find the greatest number that will divide 365, 
512 and 323 so as to leave a remainder 8 in each case 

9 Find the greatest number that will divide 364 and 
532 leaving remainders 4 and 7 respectively. 

10 Find the greatest number that will divide 653 and 
679 leaving remainders 5 and 4 respectively 

11. Find the greatest number which will divide 362, 
633 and 310 leaving 2, 3 and 4 as remainders respectively 

12 Find the greatest number winch will divide 1742, 
3723 and 1843 leaving 4, 5 and 6 as remainders respectively. 

13 Is there any number that will divide 520 and 728 
leaving remainder 7 in each case ^ 

14 Is there any number that will divide 719 and 
524 leaving remainders 3 and 5 respectively ? 

15 Is there any number that will divide 515 and 321 
lea^ mg remainders 3 and 7 respectively ’ 
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16 Find the greatest number that will divide 151, 
175 and 235 leaving the same remainder in each case 

17 Find the greatest number that will divide 221, 
263 and 326 leaving the same remainder in each case 

18 The sum of two numbers is 180 and their G C M 
IS 15 Find the numbers 

19 The sum of two numbers is 192 and their G C M 
IS 24 Find all the possible pairs of such numbers 

20 The sum of two numbers is 162 and their G C M 
is 18 Find all the possible pairs of such numbers 

21 The product of two numbers is 2700 and their 
G.C M IS 15 Find all the possible pairs of such numbers, 

22. The product of two numbers is 8640 and their 
G C M IS 24 Find all the possible pairs of such numbers 

23 The two topmost classes of a school are to be 
divided into sections having equal number of boys in each. 
Find the maximum numbers of boys in each section, there 
being 225 and 315 boys m the classes 

24 Find the greatest number that will divide 964, 
1238 and 1400 leaving remainders 41, 31 and 51 respeC' 
tively 

25 Find the greatest number that will divide 295, 
436 and 622 leaving remainders 15, 16 and 27 respectively 

26 A labourer was engaged for a certain number of 
days for Rs 12 8a But being absent on some of those 
days he was paid only 8s 9 la , prove that his daily wages 
could not be more than 5 annas 

27 A person bought a certain number of oranges for 
Re 1 8a 6p and sold some of them without profit for 12a, 

, show that he had still left at least 24 oranges 

28 Find the two numbers nearest to 10000 that have 
169 for their G C. M 

29 Find the greatest number of 4 digits and the 
least number of 5 digits that have 144 for their G C M 

30 Find the greatest and the least numbers of five 
digits that have 85 for their common measure. What is 
their G C M ’ 
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31 Wbat number is that which when divided by 6, 
the quotient again by 7 and the quotient again by 8, will 
give the G C M of 144 and 156 ^ 

32. Two numbers 5824 and 7256 when divided by 
the least number of three digits give the same remainder , 
find the number and the remainder 

33 Two numbers 65636 and 78956 are divided by 
the greatest number of four digits and tbe remainder is the 
same in both cases. Find the number and the remainder. 

34 In solving a division sum, the dividend is 28556 
and the successive remainders are 142, 138 and 99 Find 
the divisor and the quotient. 

35 In a division question, the dividend is 56529 and 
tbe successive remainders are 37, 108 and 33 Find the 
divisor and the quotient. 

36 In working out a question m the G, C M of 
two numbers, the quotients are 3, 10 and 2 The last 
divisor is 45 Find the numbers 

37 In working out a question, in the G C H of two 
numbers the last divisor is 25 and tbe quotients in order 
are 10, 3, 2, 2, 1 and 2 , find the numbers 

38 In solving a question, in the G C. M. of two 
numbers the different remainders were 315, 165, 150 and 
15 and the first two quotients 1 and 40 , find the numbers 
and the last two quotients 

39 Find the greatest and the least numbers of 6 
digits each so that they have 251 for their common measure 
Also find their G C M 

40 Prove that 4157 and 24727 are prime to one 
another. 

41 Show that 85242 and 656361 are not prime to 
one another 

42 Is it possiHe to divide 5239 into two parts such 
that their G C M may be 26 ^ 

43 264 oranges and 693 mangoes are to be distn- 
buled among some girls so that each girl may get as many 
mangoes and as many oranges as another girl Find the 
largest possible number of girls and the least possible num- 
ber of fruits of each kmd which a girl gets 
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LOWEST COMMON MULTIPLE (L C. M.) 

11 Definition If a number is divisible by an- 
other number without remainder, the former is called a 
multiple of the latter, but if it is exactly divisible by 
several numbers it is called a common multiple of them. 
For instance, 15 is a multiple of 3 because it is divisible by 
3 without remainder , but 15 is also exactly divisible by 
5 so It IS a common multiple of both these numbers 

Besides 15 there are other numbers also as 30, 45, 60, 
75, etc etc , which are common multiples of 3 and 5 Since 
15 IS the least number, therefore it is called the lowest 
common multiple (L C M.) 

Hence the lowest common multiple of the given mini'- 
be) s ts the least number winch ts exactly divisible by each 
of these mtmbeis 

Note El ery common multiple of the gnen numbers is also 
dunsible bv their Lowest Common Multiple (L C M.) 

The following are the methods for finding the L C M. 
of the given numbers — 

12 First metbod By use of Multiplication 
Table. 


Example Find the L C M of 8 and 12. 

Sol Multiples of 8 are 16, 24, 32, 48, 64, 72 and so 

on , 


Multiples of J12 are 24, 36, 48, 60, 72 and so on , 

24, 48, 72 etc are common multiples, 

24 IS the lowest common multiple (L C M ). Ans 
EXERCISE 23 

Find the L C M of the following numbers by use 
of multiplication table — 


1. 4, 6 2 

5 12, 16. 6 
9 12, 18. 10 


6. 9 3 9, 12. 4 12, 15. 

16, 20 7 15, 20. 8. 6, IS 

8 . 10 11 10, 20 12 6 , 8 , 


85 
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53 Second Method. By use of G C. M 
Let us take the first example once again and find 
out the G. C. M and L C M of those numbers 
G C M. of 8 and 12=4 
L C M of S and 12=24. 

Product ot the numbers=12X 8=96 
Product of the G C. M and L C M =24X4=96 
The example shows that f/jc ^1 odi(C< of iwonumbeis 
is equal io the Pioduct of then G. C M and L C M. 

Proof Let A and B be any two numbers, P their 
G. C M and Q their L C M 

If we, therefore, divide A and B by P, the quotients 
M and N (say) must be prime to each other , 

A-MP ,B-N P , 

Q=M.NP 

Now AB=MPNP 

=P ill N P 

=PxQ and hence the theorem is proved 
Thus for finding the L C M of two numbers we 
have the following 

Rule. Divide the pioduct of the given nitmbets 
by then G C M The quotient is the L C, M leqinred. 
Or Divide one of the numbeis by then G. C M. 
and multiply the quotient by the othei. The result js the 
L C ill leqmied. 

Example Find the L. C M, of 81 and 99, 

Sol. The G C M of 81 and 99=9 , 

L C. M =(99X8I)-9=891. Ans. 

Or, 99—9=11 . 81—9=9 

. the L C. M =11X81 or 99X9=891. Ans. 
EXERCISE 24 

Find the L C. M. of the following by use of 
G. C M — 


1 

36, 

48. 

2 

54. 

72. 

3. 

75, 

125. 

4. 

121, 

165 

5 

176, 

256. 

6 

150, 

225 

7, 

256, 

400 

8 

224, 

336. 

9. 

222, 

333. 

10 

625, 

500. 

11 

528, 

792 

12 

1210, 

1430, 

13. 

448, 

672 

14 

630, 

840. 

15. 

690, 

920. 

16. 

o 

oo 

910, 

17. 

620, 

744. 

18. 

975, 

1625. 
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14 Third Method By use of Factors. 

The following is the rule for finding the L C M of the 
given numbers when the numbers can be readily separated 
into Prime Factors — 

Rule Split tke given mnnbeis info Piime Facton 
and h?nte doicii the continued piod.nct of dll the diffeieiit 
ones If a Pnme Factoi occuis iioice o» thrice in any 
of them it iRiist occui the same tiitmbei of times in the 
piodticf also 

Example Find the L C M of 12, 15, 18 and 21. 

Sol Prime Factors of 12=2X2X3 
,,15=5X3 


* the regd L C.M — 2 x 2 X3 X 3 X 5 X i/ — 126P Ans« 
Explanation The L. C M must contain the factors 
8, 3, 5, and 7, 2 occurs twice in 12, 3 occurs twice m 18, 5 
and 7 occur only once Therefore there nmst be two factors 
2, two factors 3, one factor 5, one factor 7 in the L C M 
EXERCISE 25. 

Find the L. C M of the following by factors,— 

1 12, 18 Z U, 24 3 21, 27 

4 9, 12, 15, 5 12, 18, 24 6 21, 27, 36 

7 27, 36. 45, 8 45, 84, 9a 9 72, 120, 108 

10 33,55,121 11 51, 85, 120 12 45, 60,75 

13 54, 81, 63 14 36, 60, 72 15 64, 96, 112 

16 121,132,143,17 77,88,176 18 132, 108,72 
19 21,24,27,36.20. 32,36,48, 56 21 28,56,63. 84. 

§5 Fourth Method By Ordinary Division 
When several numbers are given, their L. C M may 
be more easily found by ordmaty division The following 
examples will illustrate the method — 

Example L Find the L C M. of 16, 24, 36 and 48. 
Sol, 2) 16, 24, 36, 48 



2) 

8, 12, 18, 24 

.’ the L C. M. 

2) 

4, 6. 9,12 

=2X2X2X2X3X3 

2) 

2, 3, 9, 6 

=144 Ans 

3) 

1, 3, 9, 3 


1 , 1 , 3 , 1 
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Rule Place all the given numbet s tn a hne with a 
Comma placed betnoeen eveiy two of them as shown on 
page 87 Divide the numbers by afactoi which ts common 
to at least txvo of them Place the quotients and the 
undivided nitmbei < tn a line below Continue the process 
till all numbers prime to one anoihei ate left The con-- 
tinned pi od act of all the divisors and the numbers tn the 
last line tvill be the L C M.requiied. 

Note The process may be shortened by rejecting, at any 
stage of the work, any number which can exactly divide anothef 
number in the same line As in the preceding example 16 afld 24 
might be rejected at the beginning since each of them is a siib- 
ninitiple of 4vS in the same hne 

Example 2 Find the L C M of 4, 6, 8, 12, 16, 20 30 

Sol. 2 ) 4. 6. g, 12, 16, 20, 30 

2J 6, 8, 10, 15 

4, 0, 15 

. the LCM =2X2X4X15 = 240 Ans. 

EXERCISE 26. 

Find the L. C. M of the following by division — 

1 6, 9, 12 2 8, 12, 20. 3 4, 10, 15 

4 15,20,25. 5 15,25,40 6 16,24, 32 

7 6, 8, 12, 15. 8 3, 4, 10, 12. 9 5, 15, 20, 30. 

10 6, 9, 15, 21 11 24, 32, 20, 45. 

12. 12, 18, 36, 45, 48 13 8, 12, 15, 18, 21, 30 

14 5, 10. 15, 25, 35, 45. 15 10, 20, 30, 40, 50, 60. 

16 3, 4, 5, 6, 7, 8, 9, 10 17. 4, 6, 8, 10, 12, 14, 16. 

18 3, 5, 7, 9, II, 13, 15 19. 20, 25, 30, 40, 35, 50. 

20. 12, 24, 36, 72, 84, 144 21 9, 15, 18, 24, 30, 45. 

22 21, 28, 35, 42, 49 23 55, 65, 88, 78, 143 

24 7, 8, 9, 14, 16, 18. 25. 88, 99, 132, 143, 130. 


§6 Some Important Typical Examples on L C M 

Example 1 Find the least number which when 
divided by 8, 9, 12 and 15 will leave a remainder 3 in each 
case 
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Sol. L C. M of 8, 9, 12 and 15=360 
Since remainder is 3 m each case 
I the required number =360 + 3 — 363 Ans. 

Example 2 Find the least number which when 
divided by 8, 12, 18 and 24 leaves the remainders 6, 10, 16 
and 22 respectively 

Sol Since the difference between the numbers and 
the corresponding remainders is 2 in each case, 

if we add 2 to the required number, the sum will 
be exactly divisible by 8, 12, 18 and 24 , 
but L C M of 8, 12, 18 and 24=72 
.* the required number=72 2=/0 AnS 
Example 3 Find the least number of 5 digits which 
IS exactly divisible by 10, 15 and 25. 

Sol Least number of 5 digits=10000 150)10000(66 
L C M of 10, 15 and 25=150 
Let us see if 10000 is divisible by 150 1000 

By dividing we find that the remainder is 100 — 2” 

If we subtract 100 from 10000 thereroaimng 100 

number will be exactly divisible by 150, * e , by 10, 15 and 
25 but the number will reduce to one of 4 digits. Therefore 
we must add (150~100) to 10000. 

the required nuraber=10050 Ans. 

Note Students should clearlv understand the last step 
Example 4 Find the greatest number of 6 digits 
which being divided by S, 12, 16 and 20 leaves 5, 9, 13 and 
17 as remainders respectively 

Sol The L C M. of 8, 12, 16 and 20=240 

Dividing the greatest number of SIX digits 999999 by 
240 we get 1 59 as remainder Hence the number divisible 
by 240 IS 999999-159 or 999840. 

the remainder m each case is less than the divisor by 3 
• the required number =999840—3=999837 Ans. 
Example 5. What is the least number which is 
exactly divisible by 11, but when divided by 5, 6, 7 leaves 
the remainder 4 in each case ^ 
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SdI L. C. M of 5, 6 and ?=210» 

That IS, 210 IS exactly divisible by 5, 6 and 1 but when 
210 IS divided by 11 it gives a remainder 1 Now multiply 
this remainder 1 by such a number that if we add 4 to the 
product the sum may be divisible by 11 

Now 1 X ? + 4 IS divisible by II. 

1 e , 9 IS such a number 

the required number=210X 7+4=1474. Ans 

Example 6 The L. C M of two numbers is 2880 
tind their G C M. is 24. How many pairs of such numbers 
can be formed ? 

Sol Suppose the numbers divided by their G C. M. 
Rive X and y as quotients. 

the numbers are 24* and 24 y 

the L. C. M is 24*y 

24*y=2880 

vy=120 (See Note below) 

LetCl) v-il,y=120 (5) *=5,y=24 

(2) je=2, ytt 60 (6) *= 6, y=20 

(3) a=3,y=40 (7) *s=8,y=15 

(4) «=4, y= 30 I (8) v=10, y=12. 

Of these pairs Nos. 2, 4, 6 and 8 are not prime to each other, 
hence they ate rejected. 

The admissible pairs are Nos 1, 3, 5 and 8, t.c., 

1, 120, 3, 40: 5. 24, 8, 15. 

Hence the required numbers by multiplying the pairs 
by 24 are 24, 2880 , ?2, 960 , 120, 576 , 192, 360. Ans 

Note. Since L C M xG C M =the product of two numbers 
hence we can arrive at this result as in Example 5, page 80 

Example 7 The G C M, of three numbers is 15 
and L C M 450 If two of the numbers be 30 and 45, 
determine the value of the third number 

Sol Dividing the first trvo numbers by the G. C M. 
the quotients are 2 and 3. 

Let the quotient by dividing the third number be a. 

Then the L C M.= 15X2X3X*=90* 

90*=450 or *= 5 

. the third niimber=5X 15 =75. Ans 
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Note This IS the least \ aloe ol the dumber, but other \aluca 
are also possible, u g , 

75X2=150t 

75X3=225 

75X4=300" 

75X5=3751 

75X6=450' 

Example 8 The G C M. of two numbers of 4 digits 
IS 103 and their L C M. is 337340 determine the numbersi 
Sol By way of illustration take two numbers 75 and 
125 and note their relation to each other 

L C M. of 73 and 125-25 x 5 X 3 25) 125, 75 
and their G C M. =25 5, 3 


V L C. M 

”""g c li 


. 25X5X3 . 

25 


=5X3. 


Similarly in the above question, 

L.OL=|37840_ 

G C M 103 


or 

or 

or 

or 

or 

or 

or 

or 

or 


I X 3280 
2X1640 


4X 
5X 
8X 
10 X 
20 X 
40X 
41 X 


820 

656 

410 

328 

164 

82 

80 


Now it IS easy to pick out the pairs tvhich, multiplied 

.X of ^ digits. Evidently they ata 

40, 82 and 41, 80. 

Since 40, 82 are not prime to each other, hence they 
are rejected. ■' 

the reqd. numbers are 41x103, 80X103, i. e, 

F'KflTnnto 0 mi, t 4223, 8240* Anst 

L C numbers IS 84, and their 

LCM andtbeirsum You will note that the G C M 

fn?rcT ^ 

ana u This holds good m all cases 
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rtettCe tbe G C M of reqd numbers=the G. C M of 
84, 144 , 1 e, 12 

G C M of two nutnb?rs~12 
and their sum=84 

Now we can proceed as m Example 4, page 80, and 
find that the pair's of such numbers are 12, 72 , 24, 60 , 36, 48 
Out of these pairs only the 3rd pair satisfy the given con- 
dition. Hence the reqd. numbers are 36, 48 Ans, 

Example 10 The product of two numbers is 2688 
and their L. C iVI. is 336 , find all pairs of such numbers 

Sol Since the product of two numbers is equal to 
the product of their G C.M and L C.M , 

G C M --2688—336=8 
G.C M =8 and Product=2688. 

Now proceed as in Ex 5, page 80. 

The numbers are 8, 336 , 16, 168, 24, 112 , 48, 56 Ans 

EXERCISE 27 

1, Find the least number which is exactly divisible 
by 16, 24 and 36. 

2 Find the least number which is exactly divisible 
by 14, 21, 24, 30 and 42 

3 Four bells toll after an interval of 8, 9, 12, and 15 
seconds When will they toil together ? 

4 Find the least number which when divided by 
18, 27 and 36 will leave remainder 7 in each case 

5 Find the least number which leaves a remainder 
3 in each case when it is divided by 15, 21, 27 and 30 

6. Find the smallest number which being increased 
by 5 will be exactly divisible by 6, 15, 27, 35 and 45 

7 What IS the smallest number which when dimini- 
shed by 3 IS exactly divisible by 9, 12, 15, 18 and 21? 

8 Find the least number which when divided by 
5, 6, 7, 8 and 9 leaves remainders 3, 4, 5, 6 and 7 res- 
pectively 

9 What IS the smallest number which when divided 
by 12, 15, 18, 24 and 25 leaves remainders 8, 11, 14, 20 
and 21 respectively ? 
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10. What IS the least number which when divided 
by 39, 52 and 72 leaves remainders 36, 49 and 69 
respectively ’ 

11 Find the least number of 5 digits which is 
exactly divisible by 5, 6, 7 and 8 

12 Find the least number of 4 digits which when 
divided by 6, 9, 12 and 15 leaves remainders 1, 4, 7 and 
10 respectively 

13 Find the greatest number of 6 digits which 
being divided by 8, 12, 16, 20 and 24 leaves 6 as remainder 
in each case 

14 Find the greatest number of 5 digits which when 
added to 2312, may make the sum exactly divisible by 
5, 10, 15 and 20. 

15 Find the least number which when added to 791 
and then divided separately by 6, 7, 8 and 9 may leave re- 
mainders 3, 4, 5 and 6 respectively 

16 What is the least number which when divided 
by 6, 7 and 9 leaves remainder 4 in each case, but is exactly 
divisible by 1 1 ’ 

17. (<r) A number is exactly divisible by 7 , but when 
divided by 2, 3, 4, 5 and 6 leaves remainders 1, 2, 3, 4 and 
5 respectively. Find it. 

(b) Find the least multiple of 17 which leaves a 
remainder 2 when divided by any of the six even integers 
4, 6, 8, 10, 12 and 14. 

18 Three men journey 24, 30 and 42 miles a day 
on cycles round a circular field, the circumference of which 
IS 180 miles After how many days will they meet again ’ 

19. Find the nearest number to 100000 that can be 
divided exactly by 2, 3, 4, 5, 6 and 7 respectively 

20. Find the nearest integer to 67281 which when 
divided by 3, 8, 1 1 and 16 leaves remainders 1, 6, 9 and 14 
respectively 

21 A heap of stones can be made up exactly into 
groups of 25, but when made up into groups of 18, 27 and 
32, there are always 11 left. Find the least number of 
stones that may be contained in such a heap. 

22 I have a certain number of oranges numbering 
between 600 and 900 If 2 oranges are taken away, the 
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remainder can be equally divided among 3, 4, 5, 6, 7 or 12 
boys Find the number of oranges I have 

23 Three ponies are running round a race course 
of 5280 yards The first runs 440 yards a minute, the 
second 352 yards and the thud 264 yards Find the time 
that elapses between their once being together and their 
coming all together next time again 

24 The circumference of the wheels of a carriage 
are 7 ft 4 in and lift What is the least distance in 
which both the wheels will make an exact number of 
revolutions 

25. A vessel is to be exactly filled by any one of 
the measures 1 seer, 2 seers, 3 seers, 5 seers, 6 seers, 9 seers, 
or 15 seers. Find the smallest possible vessel that will 
serve the purpose. 

26 Find the numbers lying between 400 and 600 
which are divisible by 5, 10, 15 and 20 

27 Find numbers lying between 300 and 400 which 
when divided by 8, 12, 16 and 24 will leave a remainder 6 
m each case 

28 Find numbers lying between 500 and 800 
which when divided by 12, 15, 18 and 20 will leave 
remainders 5, 8, 11 and 13 respectively 

29. Find the greatest number and the least number 
which being subtracted from 3000 will make the result 
divisible by 7, 11 and 13 

30 Two numbers are 125 and 135 , prove that their 
product is equal to the product of their G C M and 
L C M 

31. The G C. M of two numbers is 32 and their 
L C M IS 7680, if one of them is 512, find the other. 

32 The L C M. of two numbers is 6328, their 
G C M IS 113, one of tne numbers is 791 , find the other 

33 The L C M of two numbers is 1575 and their 
G C. M. IS 25 , one of the numbers is between 200 and 
300 , find the numbers 

34 The product of two numbers is 34560 and their 
G. C M IS 12 Find their L C M 

35. The product of two numbers is 8820 and their 
L. C M. is 1260 Find their G C M 
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36 Find the least number of 5 digits which can be 
divided exactly by all the ev&ti numbers up to 16 inclusive 

37. Find the greatest number of 5 digits which is 
exactly divisible by all the odd numbers up to 13 inclusive 

38 Find the least number of 6 digits which when 
divided by the even numbers up to 20 inclusive may leave 
one as remainder in each case 

39 The G C M. of three numbers is 12 and the 
L C M 360. If two of the numbers be 24 and 36, deter- 
mine the value of the third number. 

40 34, 51 and a third number have 17 as their 
G C M. and 510 as their L C M What values can the 
third number have 

41 The L C M of two numbers is 1260 and their 
G C M IS 15 How many pairs of such numbers can be 
formed ? 

42 The G C M of two numbers is 21 and their 
L C M IS 2520 How many pairs of such numbers can 
be formed ’ 

43 Find two numbers of four digits each such that 
their G C M. is 75 and their L C M is 31500 

44 The G C M. of two numbers of five digits each 
IS 995 and their L C M. is 202980 Find the numbers 

45 Find all the numbers between 250 and 600 
that have 1728 as their L. C M 

46 The sum of two numbers is 60 and their 
L C M IS 72 , find the numbers 

47. The sum of two numbers is 126 and their 
L. C M IS 216 Determine the numbers 

48 The product of two numbers is 1728 and their 
L C M IS 144. Find all the pairs of such numbers 

49 The L C M of two numbers is 168 and their 
product IS 2352 , find the numbers. 

50 Find the three largest numbers such that their 
G C M IS 77 and their L C. M. is 1155. 
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MISCELLANEOUS EXERCISES 

I 

1. Multiply 536025 by 1214496 by the shortest 
method known to you 

2 Find the number such that, if it be added 16 
times to 73921, the sum will be 75953 

3. A grocer buys 20 lbs of tea at 10a a pouud and 
30 lbs of tea at 12a. a pound and having mixed them 
sells 35 lbs of the mixture at 11a , At what price per lb 
must he sell the remainder that he may neither gain nor 
lose ? 

4 If a man started from New York at 9 o’clock 
this morning to walk to San Francisco, a distance of 300 
miles and walked every day from 9 a M to 2 p m and 
from 3 P M to 7 P M at an average speed of 5 feet per 
second, on what day and at what hour would he arrive at 
San Francisco ’ 

5. A boy had to divide 64287 by 123 He copied 
a figure wrong m the divisor and obtained as his quotient 
502 and remainder 3 1 What mistake did he make ’ 

6. Find the least number of five digits which is exact- 
ly divisible by 7, 8, 9 and 12 

7 A bag contains /26 5s. in half crowns, florins 
and shillings. There are three times as many florins and 
four times as many shillings as half crowns Find how 
many coins of each kind the bag contains, 

8. A man spends Rs 1200 annually for 5 years and 
runs into debt He then reduces his expenses to Rs. 650 
a year, and in 6 years just clears oflF his debt , what is his 
yearly income ’ 

II 

1. Find the greatest number of six digits which is 
exactly divisible by 2037 

2 A man spends Rs 750 a year for 6 years and 
saves some money , he then raises his expenditure during 
the next 10 years to Rs 1050 a year and finds all his 
savings spent. What is his yearly income ’ 
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3 A. man bought two heaps of mangoes, one for 
Rs 10 5a and the other for Rs IS 9p If the price of 
each mango be the same, and neither less than three, 
nor more than four annas, find the total number of man 
goes he bought 

4 Divide Rs 145 12a 6p between two persons 
giving twice as much to one of them as to the other 

5 A number was divided by 7, 8 and 9 m succession 
and the remainders are 3, 5 and 4 respectively Find the 
remainder had it been divided by 504 

6. What number multiplied by 238 gives the same 
result as 408 multiplied by 350 ’ 

7 Multiply 8350695 by 1921664 in three lines 

8 A purse contains a certain number of so\ ereigns, 
four times as many shillings and six times as many four 
penny pieces , and the whole sum is ;^13. Find how many 
sovereigns, shillings and four-pennies are there m the purse 

III 

1 Find the least number that can be divided by all 
the even numbers up to 20 inclusive 

2 Multiply 3509856 by 1215672 in three lines, 

3 Find the dividend and the remainder m 

5) * ^ „ 

7) * * * I remainder 

8) ^ ^ 0 remainder 

3 1 9, 1 remainder 

4 An estate of 1416 acres 2 roods 16 sq poles ’U'as 
divided into allotments, each 4 acres 3 roods 2? sq poles in 
area , how many allotments were made ? 

5 Three persons A , B and C are possessed of certain 
sums of money, such that A and B together have ] 70 
rupees , A and C together have 200 rupees , and B and C 
together have 210 rupees What is the sum possessed bv 
each ’ 
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6 A horse and Its saddle together cost Rs 1250 and 
the horse is worth seven times the saddle What is the 
value of each ? 

7. A number being successively divided by 6, 8 and 9 
leaves remainders 3, 2 and 5 respectively Find the re- 
mainders if the order of divisors be reversed 

8 (a) Find the greatest number of 4 digits and the 
least number of 5 digits that have 124 for their G C. M 

(h) Write in words 77665544332211. 

IV 


1 Find the least number which will, m each case 
leave a remainder 4 when divided by 15 and 18. 

2 Find the greatest and the least numbers of 6 digits 
that have 251 for their common measure What is tbeir 
G C M.’ 

3 A plot of land, measuring 7 acres 2 roods 12 sq 
yards, is sold for ;^’907 16s What would a field of 8 acres 
16 sq poles fetch if sold at the same price per acre ? 

4 A boy multiplies 533 by a certain number and 
obtains 70055 as his answer If both the zeroes are wrong 
but the other figures are right, find the correct answer 

5 A number is divided by 235 and the successive 
partial dividends are 1532, 1229 and 546 Find the divi- 
dend, quotient and the remainder 

6. Divide Rs 3954 between A, B and C so that A 
might get twice as much as B and C together and B one- 
third of C 


7. If 37 shares at ;i’98. 17s 6d each and 9 shares 
at another price per share, altogether cost ;^^4350 2s 9d , 
how much did one of the latter shares cost ’ 

8 Find a: in the following division question . 




^ 4 

, 3 rem 

4i A 

, 4 rem 


Complete remainder is 23 
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V 

1 What IS the least number, which when divided by 
16, 24, 36, 48 and 60 leaves remainders 9, 17, 29, 41 and 
53 respectively ? 

2 The sum of ;^^363 Is is placed in three bags In 
one IS 3s , in another half as much again. How much 
IS in the third ? 

3 By what number must 825 be multiplied so that 
when the product is subtracted from one million, the result 
IS 484375 5 

4 Find the prime factors of 27573. 

5 Find the quotient in the following division 
question — 

*) 5 3 8 9 7 8 

II ) rem Complete remamder=66 

Ifi Hfi rt 

,8 rem 

6 A man living at the rate of Rs 350 a month for 
10 months finds that his expenses are exceeding his income, 
and reduces his expenditure to Rs. 275 a month At the end 
of 5 months he finds that he is just out of debt. What is his 
income ’ 

7 A man bought 144 oranges at the rate of 6 for four 
pice and exchanged them for mangoes at 8 pice a mango , 
how many mangoes did he receive ? 

8 In solving a question in the G C M of two 
numbers, the quotients are 5, 1, 18, 1, 3, 1, and I The 
last divisor is 15. Find the numbers. 


1. Find the greatest number which mil divide 1028, 
1629 and 2130 leaving remainders 3, 4 and 5 respectively. 

2 I buy 500 oranges at 2 for three half-pence,' and 
again 500 oranges at 2 for three pence, after which 60 
of the better sort are eaten , I then sell the remainder av 
fite farthings each. How much do I gam or lose ? 



]00 


ARITHMETIC MADE EASY 


[chap. 


3 A man livmg at the rate of Rs 250 a month for 
8 months finds that his expenses are exceeding his income, 
and reduces his expenditure to Rs 160 a month , at the 
end of 10 months he finds that he is not only out of debt 
but has saved Rs 180 , what is his income ? 

4 A number being successively divided by 5, 6 and 
7 leaves 2, 0 and 5 as remainders respectively. What are 
the remainders if it is divided by 7, 6 and 5 ? 

5 What least number mast be added to 8356935 
to make it exactly divisible by 2356 ^ 

6 A, B and C have Rs 973 5a between them , B 
and C have together Rs 442 and A and C have Rs. 687. 
12a together How much has C ’ 

7 In a division sura the quotient is 6 times the 
divisor and thirty times the remainder. If the remainder 
be 3, find the dividend 

8 Find the multiplier id the following examples on 
multiplication and complete the operation — 


5 6 2 

ib) 

5 6 2 3 
? 



>r * V 

{ V •»' 


jjc ^ <j» *** 

n ^ 


i** * ?! I}- 



“ ’ 2 5 2 


VII 

1. Multiply 8356926 by 25616192 in three lines 

2 A number when divided by 775 gives a remainder 
188, what will be the remainder if the same number be 
divided by 31 ^ 

[Hint ^1lmber=775xQ^olIent+I8S 

= 3 1 X 25 X Quotient +31x6+2] 

3 How many chairs worth Rs 2 3a each 
should be given in exchange for 71 dozen of pencils worth 
7o 6^. per dozen ? 

4 How often is the sum of ;^] 9 11s 4<7 contained 
m the eleventh part of ;^^1291. 8s ? 
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5 Divide ^56 13s -id between A, B and C so 
that A may have iTS 6s &d. more than B and B £l is -id 
more than C 


6 A certain number when divided successively by 
7, 8 and 9 leav'es 2, 0, 6 as remainders respectively. What 
are the remainders if the order of the divisors be reversed ^ 
7, Find the greatest number which will divide 116, 
221 and 356 leaving the same remainder m each case. 

8 Find the greatest and the least numbers of 5 
digits exactly divisible by 15, 20, 25 and 30. 

VIU 


1. A number is divided thus ““ 


9). 



rem 1. 


rem 3 


, rem j 

If the true lemainder be 61, find the complete divisor 


2 Among how many persons can [distribute Rs, 103 
5fl 10^. if I give 15<j 9^ toeachandhowmuch will be left ? 

3 A and B together earn Rs 371 2« a month > Rand 
C together earn Rs, 466. 12fl' and A and C together earn 
Rs 536 l+tr. ; find the amount earned by each of them. 

4 Finn the least number which is exactly divisible 

by 7. but when divnded by 3, 5, 6 12 may leave one as 
remainder in each case * 


5 Five bells begin to toll simultaneously and they 
toll at intervals of 4, 6, 8, 9 and 10 seconds. After what 
time will they again toll simultaneously ? 

6, The product of two numbers is 864 and their 
quotient is 6, find the numbers 

[Hint Product •«-quotient*=(sma]{e» numtjer)*3 
7 The total expenses of a family when wheat is at 
Rs, 4 Sir. per maund are Rs 45 , when wheat is at Rs 5 
per inaund, they are Rs 48 (other expenses remaining the 
same} , find his total expenses when wbeat is at Rs 5 12® 
per maund. 


, 7 o greatest number which will divide 53032, 

118433 and 140349 leaving 7, 8 and 9 as remainders 
respectively. 
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IX 

1 Simplify by the shortest method known to yon — ■ 

(a) 7535693X9999 (6) 2637535693-9999 

2 Multiply 8569359+3 by 16218108 in three lines 

3 A man bought 50 cows at Rs 45 each, 60 cows at 
Rs. 49 each and 75 cows at Rs 52 each , at what price 
per head must he sell the cows so as to gafm Rs 160 by his 
bargain ? 

4 A purse contains a certain number of sovereigns, 
five times as many shillings, and eight times as many pence 
If the whole sum is £6 8s 4</, find how many sovereigns, 
shillings and pence there are in the purse 

5. Find the least number which when divided by 36, 
48, 60, 72 and 80 leaves remainders 20, 32, 44, 56 and 64 
respectively 

6, The product of two numbers is 700 and their 
G C. M IS 5 , find all the possible pairs of such numbers 

7 Find the remainder and the dividend in the follow- 
ing question — 

81 - » t * ^ remainder 5. 

4 3 5 6 9, remainder 2 

8 What quantity of water must I add to a pipe of 
Wine which cost Rs 900 to reduce its price to Rs 5 amllon ? 
(126 gallons make 1 pipe) 

X 

1 A man at his death directed in his will that his 
property worth Rs. 10800 is to be divided among his 4 
sons, 3 daughters and 2 cousins such that each son would 
receive four times as much as each cousin and each daughter 
three times as much as each cousin , how much does each 
son receive ^ 

2 Find the number which when divided by 25 gives 
a quotient which if diminished by 9 and the result multiplie 
by 12 gives a product 108 
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3 A man’s yearly income is £i25, 13s 4rf. and his 
daily expenditure a guinea and a half How much did be 
save in the year 1936 ^ 

4 The sum of two numbers is 135 and their G C. M 
is 15 , find all the possible pairs of such numbers 


5 If the monthly expenses of a family be Rs. 62 
&f. when nee is at Rs 3. 12« per maund and Rs. 65 4<i. 
when rice is at Rs 4 2«r per maund, what would the 
expenses be when nee would be at Rs. 4 5<r. per maund, 
supposing other expenses remam the same 7 

6 Find the sum of money which when multiplied by 
12, Rs 14 added to the product, the sum divided by 15, and 
Rs, 2 10a 8^ added to the quotient, the result is Rs 16. 

7 Complete the following examples on multiplica- 
tion — 

(«} 5 3 3 2 (6) 8 5 17 


r t V 
if. * 


t J?: 


* ♦ * < 


180 


j? ^ •* -y 

I 

^ j*- 


% if. 


6 9 1 


8. (a) Supply the missing figures denoted by the stars 
in the following division sum , — 

7 '""'] 52’''‘1 ( 2 


1*9 

(6) A certain number when divided successively by 
12, 15 and 8 leaves remainders 5, 3, 7 respectively. Find 
the remainder if it were divided by 1440. 



CHAPTER VII 

VULGAR FRACTIONS, 

§1, Definition A fraction denotes a part or parts 
of a unit 

Illustrations (0 Let thestraight line A5 indicatea unit 


A C D B 

Divide It into three equal parts as AC=CD=DB 

AC IS one third of the unit and AD two thirds of it. 
AC and AD are therefore fractions of AB 

(it) 8rr IS a fraction of Re 1, because it is one half of 
a rupee 1 Oa. 8^ is a fraction of Re 1 because it is two- 
thirds of a rupee 121? is a fraction of Re. 1, because it is 
thiee fourths of a rupee. 

^2 Notation A fraction is expressed by two num- 
bers placed one above tbe other with a horizontal line 
between them The Ion er number is called the denominator 
and the upper number is called the numerator The 
numerator and denominator are called the terms of a 
fraction Thus one half, two thirds, three fourths, etc , etc 
are e\piessed as f, in which the upper numbers 1, 2, 3, 
are the numerctiors and the lower numbers 2, 3 and 4 the 
dcnotmnatoi s, 

§3. The denominator shows the number of equal parts* 
into which the unit is divided and the numerator shows 
the number of times such equal parts are taken Thus I 
means that a unit is divided into four equal parts and three 
of those parts are taken 

1 , etc are also read as one over two, three over four etc 
Fractions expressed in the above notation are called 
vulgar fractions, i.e , common or oidmnty fractions 

§4. The following distinctions may be made in 
fractions — 

(l) Proper fraction is one in which the numerator 
is less than the denominator, as f , etc , etc. 
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(2) Improper fraction is one in which the numerator' 
IS equal to or greater than the denominator as i, -V", etc. 

( 3 ) Simple fraction is one in which the numeratof 
and denominator are both integers, as i, i, etc 

( 4 ) Compound fraction is a fraction of a fraction 
as f of f , f of T of etc 


(5) Complex fraction is one in which the numerator 
or the denominator or both are not integers, t, e , they are 

themselves fractional as — , — , TTHretc 


8 


1 

s 


34’ sr 


In the examples given here, we have used the whole 
numbers combined with fractions, as 3^, 5i, etc. Such 
quantities are called mixed numbers 


EXERCISE 28 (Oral) 


Express as fractions — 

1 Two thirds 2. Three-fifths. 3. Five sevenths, 
4 Nine-fourteenths 5 Six-elevenths 

6 Twenty five over one hundred and twenty one 

7 One hundred and twenty three ovei five hundred 
and si\ 


Express 

1 in words — 





8 

9. 

TJ 

10 A 

11 

2 /j 

12 

13 

t’A. 

14 

15. 

2 

Write down the value of , 

— 



16 

i of Re 1 

17. 

iofRe 1 

18 

T of Re. 1 , 

19 

1 % of Re 1 

. 20 

5 ^ of 1 seer 

21 

f of 1 md 

22 

f of 1 yard 

23. 

^ of 1 yard 

24 

TT^%of 1 mile. 

25 

1 of Rs 5 

12 a 



REDUCTION OF FRACTIONS 
§5 To reduce a fraction to its lowest terms. 

When the numerator and the denominator of a fractiou 
Me prime to each other, it is said to be m its lowest terms, 
io reduce a fraction to its lowest terms depends on the 
following proposition .— 



106 


ARITHMETIC MADE EASV 


[chap. 


\Vhen ih& numeratot and the denominator of a fi ac- 
tion aie each divided by the same number, the value of 
the fraction is not altered Thus 

15 _ 15—3 _ 5 
6 6—3 ^ 

There are two ways of reducing a fraction to its lowest 
terms. First by reducing the numerator and the denomina 
tor into their elementary factors and cancelling the common 
ones Secondly by finding the G C M of the numerator 
and the denominator and dividing both by this G C M 

Example. Reduce to its lowest terms 

Sol F.rs. method 

Note 1 It should be very carefully noted that when a factoi is 
canceiled, it is replaced by 1 not by 0 

Note 2 By cancelling the common factors we actually divide 
the numerator and the denominator by the same number The tests 
of divisibility are very useful in solving such questions 

We shall solve the above question thus 

1155 231 1 3 

SO^^IoTl t"® terms by 51 553 

-iLiu 

143 ” ” ” ” Iff Ans 

3 r, 1 ^000 

13 ^ ^00t 

U0 

13 


Second Method G. C. M of 1155 and 5005=385, 
1155 _ 1155-385 _ , . 

“ 5005 5005-*385 

EXERCISE 29. 

Reduce to their lowest terms • — 


1 

4. 

7 m.m 

10 Him 


5 If.T^T. 

8 m,m 

11 Him 


3. 

6 HI 
9 m.m 
12 m,m. 
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10 ? 


13 

16 

19 uu,m 


14 

17 gg4 0 g43B 

■i-J • ?T3S) g 2 5 s 

20 


22. iffft, 23 iftft, 

8g9 7g4 1 Oi; 134fifiOO 

4 H 1 FBTttTTC 


15 . m- 

18 IHf 

9 1 Jiyss^ 1 18 7 5 
1 a tf 54* 

24. ilBII, 

27 mni 


Reduce (by cancelling) the following to lowest terms ‘ — 


28 

16X18 

29 

100X48 

49X175 

21X10X16 

27X80 

24X18X70’ 

31. 

19X23X26 

32. 

17X29X56X65 


57 X 78 X 92 

51X49X87X39’ 



§6 To reduce a mixed number to an improper 
fraction. 


Rule Multiply the whole number by the denomtna- 
tot of the fractional part and then add the numerator to 
the Product, Put the result as the new numeratot and 
the denominator of fractional part as the denominator. 


Thus 


5X3+1 _16 
3 3* 


§7 To reduce an improper fraction as a whole 
or a mixed number 


Rule. Divide the numetator by the denominator , 
expi ess the quotient as a whole number and the remain- 
del as the numeiator and the denominator of the impro- 
per fraction as the denominatoi of the fractional part. 

Thus ®:^^=502— 21=(23X21 + 19)--2l=23^. 


EXERCISE 30. 


Reduce the following mixed numbers to equivalent 
improper fractions — 

1. 3i. 2 3i, 3. Si 4 7J 

6. 12i 7. Ilf. 8 16f. 

10 21* 11, 24*. 12. 28i 

14 124f. 15 324*. 16 521*. 


5 9f 
9. 16| 
13 1211 


w- — • SS W* •••w A ^ 

17 981*. 18 892f|. 19 8312^. 20. 5625|f. 
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Reduce the following improper fractions to mixed 
hlimbers 


21 

fi 

T 

22 

1 a 

4 

23 

-V- 

s • 

24 

2fi 

-r* 

25 

TJ 

U 

26 

w- 

27 


28 

ia.7 

Tfi • 

29 


30 

w* 

31. 

HV- 

32. 

iqgg. 
7T * 

53 


34, 


35. 

12824 

3S 

36 


37 


38. 

g 15 8 9 

39. 

1-6 8 2?. 
3ff • 

40, 



§8 To reduce a whole number or a fraction to 
an equivalent fraction with any denominator 


To reduce a fraction to an equivalent fraction with 
any denominator depends on the following proposition ~ 

When the numei atof and the denominator of a fi ac 
tion are each mnlttpUed by the same number, the value 
of the f I action is not alteted Thus i 



Illustration. ^ of Re l=I2ff ; H of Re l-12rt. 

3 1 2 I since the numerator and the denomina* 
( tor of 1 are each multiplied by 4 

Graphical Illustration Take two pieces of squared 
paper each having equal number of squares ol the same 
sire as shown below. 



Fig n. 


m. 

P 

mm. 


■ 

■ 

■ 


p 

mm 


■ 

■ 

■ 

1 

m 

WMMi 

w, 

■ 

■ 

■1 


In the first figure 18 squares are shaded and they 
express I of the whole figure 

In the second figure also 18 squares are shaded and 
they express ^ of the whole figure. 

( since the numerator and the denominator 
“ ( of are each multiplied by 3 
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Example 1 Express 4 with denominator 12 
Sol. 4-1- 

Example 2 Express | with denominator 96. 
Sol. 96=6X16 
s_5X16_ 


r 80 

r 0 6 


Abs 


® 6X16 

19. To reduce fractions to equivalent ones with 
their least common denominator 


Rule Find the L, C. M of the denominators , this 
•Mill be the least common denominator Then divide the 
LC M so found by the denominator of each fraction and 
multiply the quotient so found by the numerafot of the 
fraction which belongs to it for the new numeiatoi of 
that fraction 

Note Before applying the aboi e Rules reduce mixed numbers 
to improper fractions and compound fractions to simple ones also if be 
LCD be required the gn en fractious should be first reduced to 
their lonest terms 

Example 3 Reduce f, i and i®? to equivalent 
fractions with the least common denominator 


Sol L C.M of the denominators 3, 6, 8 and 12=24. 

/>j n— ? — 2X8 — 15 

24-6=4, t=g|=l« 

24—12=2, 1^“12X2”^' 

the required fractions are U, and Ans 


EXERCISE 31 (Oral) 

Write down the missing numerators in the following 
fractions — 


1 i=-ir 


3 1= 


rx. 


2. I— ri 
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7 

TF— sir- 

8 

T®T— FF 

9 

xV— FS 

10 


11 

-8-=-- P 

12 


Write down the 

missing denominators in the following 

fractions 

— 





13, 


14 

A 30 

Z'- — 

15 


16 


17. 

TT— — 

18 


19 

24^120 

20. 

1 1 

•JT— — 

21 

9 — ai 

T4 


22 Express the whole numbers 12, 15, 16 and 20 as 
fractions with denominators 1 3 


23 Express the whole numbers 11, 24, 25 and 45 as 
fractions with denominators 20 

24 Express I, |, and ^ as equivalent fractions 
with denominators 96 

25 Express I, o, 51 and H as equivalent fractions 
with denominators 128. 

Reduce to equivalent fractions having the least com- 
mon denominator — 


26. 


27 

5 7 

Tr» TZ 

28. 

F, XT. 

29 

h H< 

30. 

6 13 

TT, IT 

31. 

0 P 

■JT> TT 

32 

3i 

33 

8 9 7 

5) iTT> Ts 

34 

■ff» A"! ^ 

35. 

1 1 r 7 

TTJj JZf TSf T¥ 

36 

5 3 4 

T»i FFi FTt 

5 

To 


37, 

5 9 0 2 

TTi 2 81 

38 

B 7 9 

XT, XF, FT, 

1 7 

7T 


CO 

3 1 4 5 8 

* 9 j 1 4| 

40 

If, i, 2x‘b 



§10 Companson of fractions 

Compare the fractions i and f 

Exp. A unit IS divided into 7 equal parts in both 
cases , but in the first case 5 parts are taken and in the 
second case 3 parts are taken Therefore, j is greater than f 

Rule 1 When two ft actions have the same denomt- 

nafoi, the gi eater IS that which has the gi eaternumei ator. 

Compare the fractions tV 

Exp In the first case a uqit is divided into 21 equal 
parts and 7 parts are taken 
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In ihe second case a unit is divided into 15 equal parts 
and 7 parts are talien. 

Now it IS obvious that a part of the unit which is 
divided into 15 equal parts must be greater than the part 
of a unit which is divided into 21 equal parts. Therefore 
j-g is greater than gj 

Rule 2 When iwo fracttons have the same numera- 
tor, the gt eater ts one which has the smaller denominator 

Note A fraction, therefore increases either when its numera- 
tor increases or when its denominator diminishes and similarlv it 
diminishes either when its numerator diminishes or when the denomi- 
nator increases 

§11 But if neither the numerators nor the deno- 
minators, of the given fractions are equal they must be 
reduced to equivalent fractions having the least common 
denominator and then apply Rule 1 Thus 

Compare the fractions xg, ire 

■ xV IS greater than H * e . /r. 

Example 1 Arrange the fractions it, nfti m as- 
cending order of magnitude 

Fractions after arranging in ascending order of mag- 
nitude are rri in: Ans. (Rule 1) 

Example 2. Arrange the fractions li, m 
descending order of magnitude. 

Fractions after arrangmg in descending order of mag- 
nitude are xf Ans (Rule 2) 

Example 3 Arrange m ascending and descending 
order of magnitude the fractions i\, xx> xV 

Sol First reduce the fractions to equivalent ones 
having the least common denominator 

A. 

and of these is the least and fl is the greatest, 
ascending order is A. r®r, 

and descending order is iSr, I'x, A ) 

§12. The defect of a fraction from 1 is called its 
complement, thus g and f are respectively thecompJements 
of I and 
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Rule 3 Fractions may sometimes be vety coitven 
tenth compaied by then complements, ptovided 

that each of the complements has in its numeiafot the 
same numbei , the greatest and least fractions will be those 
that have the least and the greatest completnents 

Example 4 Find the greatest and the /e£rs< of the 
fractions I, and | 

Sol. The complements of these fractions are iVj ^ 
respectively , of these -h is the least and -J- is the greatest 

IS the gieatest and 4 is the least. Ans. 


Example 5, Arrange in order of magnitude 5 , -jVr A* 


Sol 


i-- 

~ 8-3 2|' 

a ■ 

_ 6— 6_ 1 

77 

25-6 

■h' 

_ 7-7_ 1 

/iyi A9 4 T 


22-7 H 


Now of these is the 


greatest and rr is the least 
4i 


(Rule 2 ) , the order of magnitude is Ai ts Ans. 
EXERCISE 32 


Find the greatest fractions by the first method — 

1 Ai A I A 2 A, A, A 3. I, H. 

Find the least fractions by the second method — 

4 A, A, A. 5 f, i 6 I, if 

Find the greatest and the least of the following frac 
tions by the third method — 

7 I, I, A 8 7®r, xV 9 Jiy, 

Arrange the following fractions in descending order of 
magnitude 

10 I, I, i 11. I, I, H. 12 X 7 , Ts, 

13 Ai xl- 14 li A. 15 7 , x'V, X 7 
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Arrange the following fractions in ascending order of 
magnitude — 


16 t\i 3?i II) tV 17. Ill Ti I 

18. Ti Hi If) rf 19. tV) A) If) If 

20. Find a fraction lying between f and f whose de- 
nominator IS 8+ , between | and whose denominator is 
720 


ADDITION OF FRACTIONS 


§13 You know that ^ of a rupee =3ff 
T 5 of a rupee=5« 

A of a rupee = 7a 

+ A ^ of a rupe6=3 + 5 + 7 or 1 5(r 
=11 of a rupee 

Rule If the fractions have a commondeuommafor, 
add their immerators for the new numeiatoi and put the 
common denominator underneath. 


114 But if the fractions have no common denomi 
nator, first reduce them to equivalent fractions having the 
least common denominator and then add as shown above. 

Example 1 Add together f, |, | 


Sol 


5. X— 1C 

Tit tt 


fi the L.C M of 3, 6) 8=24 

_ 16 + 20 + 21 ... , . 

24 — li— ^=2| Ans 

mixe^MTOber ^ ^ reduce it to a 


sum 


Note 2 If the fracuon m the answer be not in its lowest 
terms reduce It to Its lowest terms The fractions in the questions 
should also be reduced to their lowest terms questions 


Example 2 Add together f, ^ 

Sol f-h|+A=2-l±33±36|TheLCM.of 5)8,10 
40 ( =40. 

=ff=2|f=2| Arts 
Example 3 Add together 5f, 7|, 12f 
F. 8. 
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Note In adding the mixed numbers, add all the whole numbers 
on one side and the fractions on the other, and then combine both the 
suras 

Sol 5j+7f + 12^=5 + 7+]2+f + t + | 

18+15 + 20 


=24 + ' 


2+ 


-=24+ff 


=24+2-3?— 26^ Ans. 


EXERCISE 33. 


Find the sum of the following ■ 


1 ■» 4 -^ + f 2. 
4 7+r?+2T 5 

7 x’y+'H' + is ® 
10 ^ + rV+M 11 
13 51 + 91 + 10,%. 

15 i+^+^'?. 

17. 5J + § + !%+ 18. 
19 6f+7| + ^^ + if 


A+H + t% 3. ^ + | + * 

3 %+^ + ^ 6 + 

A+M+H 9. IX+-JT+II 
2^+3i + 5^ 12 3^+4i + 9i 

14 2xz + 1% + 7-st’ 

16 ^+:fe + il 
18 ^ + H-®-+l3V+12 

20 7t%'+ 9:^ + 8':^+ 15ire’- 


SUBTRACTION OF FRACTIONS 


§ 15 The process in subtraction is similar to the pro 
cess in addition The following examples will illustrate the 
method — 


(0 To subtract one fraction from another when they 
have the same denominator. 

Example 1 Subtract ^ from 

c I 7 _ # — 7—4 ) For seven-fifteenths— four- 

ool 1? XU — ) fifteenths^ three fifteenths, 

=i Ans. 

Rale Find the difference of the nmieratois for d 
new iiiimeratoi and write the denominator of the given 
fnictions as its denominatoi. 

[it) When the given fractions have different denomi' 
nators 
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Example 2 Subtract ^ from |^. 

Sol ~H= Ans 

Rule Reduce the ftacUons to the least cortuKoft 
denominator and then proceed as in case (0 

(wt) To subtract one tmxed number from another 
mixed number. 


Example 3. Subtract 12f from 19®. 
Sol 19|-12|-=19- 12+1-1 


-7+ 


25-18 

30 


— 7 +^— 7 ^^ 


Ans 


Note In mixed numbers, first subtract tbe Mhole numbers and 
then the fractious as shown above But if the fraction of the subtra- 
hend IS greater than the fraction of the minuend, then, take umtt 
from the difference of the whole numbers and add to tbe minuend 
fTbis IS done by adding the least common denominator to the ne\t 
numerator of the minuend) The following example will show the 
method clearly — 


Example 4 Subtract 18| from 29f 


Sol 


29f-18i=29-18 + f-i 
-ll + f-f=ll + 


24-49 

56 


Novf v»e cannot subtract 49 from 24 Take one from 
11 and add to f , l+|-=4p. There will be 80 in place of 
24 now * e., we will add the L C. D to the minuend. 


Thus in-glrlg^^ (24+5 6) . -4 1 
56 56 

=10+11=101^ Ans 

(tv) To subtract a fraction from another when the® 
have a common numerator. 


Example 5 Subtract ^ from i 


Sol 


7_ 7 _(l3-8)x 7_S X 7 


IF — 


8X13 


104 


— Ttr* 


Ans 


^1^1® thediffeience of the' deitominaicns 

oytJie common numerator fot the neio numetatot andput 
the Pi oduct of the denominators for the «ew denominator. 
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(v) To subtract a mixed number from an integer. 
Example 6 Subtract 2| from 10. 

Sol 10-2f=8-f=7 + I— f 
=7 + l=7i Ans 

EXERCISE 34 
Find the value of — 

1 i-i 2 M-ife 3. a-h 

4 5 72~rVu* 6 ffV- 

7. 161- 12t 8 I4I-12I 9 12 tV-10/s. 

10. 16^'’3r-12^’7 11, 45-361 12, 37-25 tV 

13 21H-11H 14. 993^o-97M15 

16 t** + 2|-I/u 17. 151+121-1111. 

18 if+ls— 3tr 19 184 — 121 - 4/5 

20. 13f-7M-3/5 21. 

22. Find the diff between /s + Zs+ii and ^+H + rs. 

23 What number added to (j^— 1 ^) will give 4 ? 

MULTIPLICATION OF FRACTIONS 

516. To multiply a fraction by a whole number. 

Rule. Multiply the numerator of the fraction by the 
whole number 

Example 1 Multiply rV by 3 

Sol Ans. 

Example 2 Multiply 8| by 13. 

Sol. 8 ^x15={8+|)x 15=8X15 + 1X15 
=120+^ 

= 120 + 12i=I32i Ans 

The process m the following example should be care-- 
fullj noted 
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Example 3 Multiply 555||f by 100. 

Sol Since 555M4=556— 

. 555111 X 100 — (556— 5ls)^100 
i=55600“i^ 
-SSStiO + l-A^T 
=55599-/* 
=55599/* Ans, 


U7 To multiply a fraction by a fraction 

Example 4 Multiply i by I 


Exp The annexed figure 
represents a unity AB is f of 
It, and 4C IS one-fifth of t 

AD IS three-fifth of I 

But AD also represents * 
of the unity. 



4^1—* C D I 

Rule Multiply the nuinei'afafs for a new numeral 
tot and denomtnators fot a new denominator 
Example 5. Simplify X | x 3f x 2i. 

Sol. Product=f x|x%®-xf 

_ 3x2xgx23xBx^ _g., 
Sx3x3x3x2x2x2'"'*' 


“5^. AnSi 


Or, «.e may cancel the common factors of the nume- 
rator and the denominator without splitting them into prime 
factors As, 


« i ._8 x4x23x{>_„s_,3 

Product-^-^^— =-/-5l Ans. 


Note Before mtiltipljitlg mKed mlmbers must be turned into 
improper fractions, and if the product is an improper fraction it mils? 
be turned into mixed number 
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EXERCISE 35v 


Multiply ' — 

1 5^ by 9 2 

4 by 24 5 

7 lllii?byl0.8 
10 M by 11. 

13. 5Hby4Y\ 14. 


7fi by 56 3 

I7/r by 35. 6 

999151 by 100. 9. 
7A by 1?V 12 

37M by 2rV 


6| by 28 
13 t^^ by 57. 
fby^. 
by 2|| 


Simplify . — 

15 74x2^><2|x 35 16 25ixSAxllfx5^* 

17. 5fx25x3jX2TVxlA. 18 Jx|xt\xi5 


Find the continued product of . — 

19 5, U.5i, lA 20. 5i 4f . 1^, 7tV, li 


DIVISION OF FRACTIONS 

U8 To divide a fraction by a whole number 

Example 1. Divide 5 by 5 

Graphical proof. Let 
rectangle ABCD represent a 
unity Then EFCD will re* B 
present j , 

jBilfPD is one fifth of 
BFCD, j e , of 5 which is 
tliree'-twentieth of the whole 
figure. 

dp C 

Rule. Mulhply the denominatoi of the fraction by 
the 'it'hole numbti leaving the numeiatoi as tt was , or tn 
vihei wotds muUtply ihefiactton by the rectpiocal of the 
whole number^ 

Def When a whole number or a fraction is inverted 
t.e , the numerator is turned into denominator, and the 
denominator into numerator^ the new fraction is called the 
Reciprocal of the original, thus the reciprocal of 5 is 5 , of 
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5 or T IS ^ It IS evident that the product of iwn recipro- 
cal numbers is 1 

Example 2 Divide I by 14. 

s-l *-»=8-STi=A 

2 

Example 3. Divide 56 f by 12 
Sol 56i-12=^f®— 12 

— '^^—4^. Ans. 

Aliter 56|-12=(48-h8t)-12 

=4-l-'^ x^=4 — 4^ Ans. 

§19 To divide a fraction by a fraction 
As division IS the i-everse of multiplication, hence the 
Rule Multiply the dividend by the reciprocal of the 
divisor 


Example 4 Divide I- by 

Sol i F ^ V" 

_ 7X4X3 _„ , 

4X2X5 


Ans. 


EXERCISE 36 

Divide — 


1 

4 

7 . 

10 . 

13 

16 

19 


tV by 10. 

8A by 16 
7i by 2f 
24^5 by 16^ 

vVAby^A 

Divide 130 by 


15 

1 


2 . 

5 
8 
11 
14 

17 mi by 18 
the sum of 7| and 8| 


by 25 
18i by 45. 
30i by 6f. 
521 by 24H 
ff^byim 


3. 

6 . 

9 . 

12 . 

15 . 


2iby 11. 

14f by 37 
26| by If 

375 1 -.- 875 

wTb oy TS^* 

37 * 4 , 166 * 


^byffff 

24ff| by 20i. 


20, A man’s annual income is Rs 2737f , find his 
income per day 

21 The product of two numbers is 293i^ , one of 
them IS 22^^ , find the other 

22 What number multiplied by 9~3^ will give 1 as 
product ’ 
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$20. Compound fractions 

A compound fraction as defined in Art 4, is a 
fraction of a fraction or several other fractions Thus J of 
^ i of i of § clc , &c , are compound fractions ‘0/ ’ indi- 
cates the sign of multiplication 

For instance, I So also I of 

Numbers connected by of are to be considered as a 
iiiigfe uumbei, t e , the word ‘of’ has the force of a pair of 
brackets The student should, therefore, very carefully 
note the difference in meaning between X and of Thus 
in 2i— li X I, the sign — applies only to the next number 
Ig , but in 2 ^-^l 7 of I, the sign applies to (li of I), as 
shown below — 

(1) 2i--lixf 

— ^xfx^ — J — 1^, Ans 

(2) 24-liof^ =|-(fx|) 

B 

X'§=-^= 2 ' 3 \ Ans 

This shows that if ihe sign is immediately followed 
by numbers connected together by the word 'of' then the 
product of all such numbers following the sign — is to be 
considered as a single number 

§21. Combmed Operations. 

In simplifying fractions involving various signs and 
brackets, we should proceed in the following order — 

(i) all operations within brackets must be done first , 

(w) then the quantities, connected together by‘o/’ 
should be simplified , 

(j«) operations of division should then be done , 

(tv) next the operations of multiplication should be 
performed 

(u) last of all the operations of addition and subtrac- 
tion should be performed 

In doing steps (tti) and (jv) shown above, we should 
remember that the sign and X apply only to the numbers 
following them. 
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§22 Illustrations 

1. ^of 3+ + 2^=4-Xl + ^=i+f=3 Ans 

2 8-2^ of 2^=S-|x-V-=8-5=3. Ans. 

3 2|of Ixlof 2t=fxtxfx|=^=4t Ans 

4 f of T% — f of T%=(f X ^ 5 ) (f X 

—T 2 — A ^ V'— f = 1 j Ans, 

5 |X3J— 2f =|x-i#Xt=7=Ht Ans 

6 i-3iX2| =|x^x»/=f Ans 

7. |-3jof2t=|-(¥x¥) 

=f— 8=|xJ=^. Ans. 

8. f— 3i— 2 f=|-X 3 ^X 5 ^=^ Ans 

Note The result m 7 and 8 are the same Obsene carefully 
the difference m solution of Examples 6 and 7 above 

Example 1 Simplify — 

13i-6i of i§ + 2f-f of I-IHX 3i 
Sol. The exp =¥-(¥-x^) + |-(f x|)-ff x^ 
=^-5 + -|-^-|fx^ 

=¥x^+|-Ax^xV- 

8 j_ 8 X 

=V-=5 Ans 
Example 2, Simplify — 

8|-{i + (l + xy}-3(l-^of 2^) 

Sol Theexp=8f-{J + H}— 3(]— ii) 

— Q 5 — . 3 
— tl T5 

=8|-Hx¥- 

=81— 7|=]ife. Ans 
§23 Removal of brackets. 

A pair of brackets may be removed if it is preceded by 
the sign + ” tvithout changing the signs of the terms 
inside them , thus 8 + (2 + 3—2)=8 + 2 + 3— 2=11 Ans. 
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But if the pair is preceeded by the sign of every 
term within the brackets is changed t e , + to — and — to 
+ , thus 8-{2 + 3-2)=8-2-3 + 2=5, Ans, 

In a long expression m which different kinds of brackets 
are used, less comprehensive brackets are removed first and 
then more comprehensive ones Thus in the following ex- 
pression 9— {8 — [2 + 4— (3— 2)]}, we remove first the 
least comprehensive or the innermost brackets. After re 
moving the innermost brackets the expression stands thus 

9-{8-[2 + 4-3 + 2]}. 

Now remove again the innermost brackets as 
9-{8-2-4 + 3-2}. 

Now we have only a pair of brackets Remove this 
pair also and the expression=9-8 + 2+4— 3 + 2=6 Ans. 

Example 3 Remove the brackets and then simplify 
the expression 2 + {3 — [5— (2 + 4)J}, 

Sol The expression=2 + {3 — [5— 2 — 4]> 

=2+{3-5 + 2+4} 

=2 + 3-5 + 2 + 4=6. Ans. 

Example 4. Remove the bracke ts and then simplify 
the expression lH{2j-[i + (4-J+ J)J>. 

Sol. The exp.=li + {2j- [f + (g J)J } 

=li + {2|-[f + S-|-i)J} 

= lir{2|-f-S + t + i> 

15 + 2J % tf + 'B+'i 
=3+5 + ^-|-g+HJ 
= 3 I 12 + 8-18-20 + 9 + 3 
24 

^ 5 , 32 + 24-38 

24 -2 + - 

=2J-S=2i Ans, 


24 
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EXERCISE 37. 

Sittlplify — 

1 ^of2i+4i. 2 19“-Siof2f 

3 5J of 2i X I of 4 4 of of 4 

5 |x2i-|of^. 6 l|-2fXS4of4i 

7. |-2iof2ixif 8 2i-5#-3^^xi| 

9 Hi— 5^ X 1—1+ 5! 10 9i+|— lof i— 5i + lf. 
11. 2ixl^-Uof2| 12. 3t's-2ix|+2#of 
13. 2iof li-l|X2f. 14 2iof li-liof2|+4 
15 rr of of ir~ir 

of ■su'—h of i). 

16. (i+v-+ii+m-5)-a+i). 

17. { 1| of 2fii of (1-1)} X {2f of (4i-3l) of iVir> 

18 (It of 2?-3il) X(5i of 4i-3i of 3|) x|| of 

19 

20 (2i-l|)-(4 of U+6Xi)x(5“|M^+|)+|. 

21 {2+i + l+A + ^+sVWl+i+i+i + i). 

RemoVB the brackets and then simplify 

22. li+<2i-[|-(^-a)]}. 

23.. 7-{f+(2i-(lW)]} 

''24 8-{2H[3i-(5i-^^+lJ)]>. 

25 7-|+{A“[l+(l6i-4j + 5|)]K 


§24. Complex IractiotiB 

Complex fraction as defined in Art. 4 is one in whicb 
the numerator or the denominator or both are fractions 



1 ± i+f 
f ’ #’8i’ l+l 


are all complex fractions 


The numerator is separated from the denominatw by 
a thick line 


Note A complex fraction is read by using the word'fty for 
divided by between the readings of numerator and denominator 

Thus, ^ is read by 
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§25 In the sum of a whole number and a fraction, 
when the fraction is either complex or simple, the sign of 

g 

addition IS sometimes omitted, as in which really means 

2 

■g- 

7 + ~ , and < in a product when one of the factors is put 

within brackets, the sign of multiplication is often omitted as 
in which really means |X (f— t) 

§26 Complex fractions are simplified by the applica^ 
tlon of the same rules as simple fractions and are reduced 
by regarding them as the quotient of the numerator divided 
by the denominator 

Example 1 Simplify the complex fractions given in 
§24 

'Sol 1. i=A-8=|x^=^ Ans 


2 — =8-^=8 Xf!=-^=9f Ans 

Note the difference between the two solutions, 

3. i-=§-^-|=|x|=f=i| Ans 
© 

-x‘X Ans, 


8^ 

^ + 4 

-9— ±2—18 41—18 V 2 4— 2 0 

l + § If4-TTX„-^I. 


Ans. 


Of thus Multiply the numerator and denominator 
by the L C M of all the denominators 3, 4, 6, 8, » e,, 24, 

A+l 8-flS „„ 

' f + | “ 20 + 21 

This step IS, m many cases, very short and convenient. 
Example 2 Simplify ^ v 


Sol. The exp 


TS~r 
— ^ + |x| 
tV-t 


14rt + 5f-2i 


-1 


¥r-+¥x/y 


- 1 . 
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_ ^+2 


= . x-S S__l 

—iix-L—i 

“^1 

=Vxf4xix*ig-l 
=1-1=0 Ans 


Simplify — 

4i 4| 

_.5| . _ 

3iV+7H 2 
5^-31 • 

3^ 

i of i of i 

';4_ia 

8-8 X 

* 5s 

1 4,i4- 1 — i_ 1 
* 3 t T7 


sj-n 


EXERCISE 38 


3f 

2T*5 + 2i 


4*-2t 


1%~'I — i 

9i 

15|+6-j 

7|x/y 

1| of 2i of 3-s of 41 
31 of 2A 


l-ixl 


t+li 5i-iJ |~i 
(s+'^ + H + |— 1)“4 of f of 2f 

(4|-U)x(3|-|]-{13i+7i) of II 

1 fcr 

2^—11 5— 

4oflJ+6XP 

1 j.a 2 . i 

4-^of5j 5^^of4i-2i' 

of -22L5_14| 

^^_s, + 5 0f~ — 

i+M+Mv .551-11 
t+f + il of 13s 
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23. («) 


7 + 4 
(6) H of 

y T- e 




. A-lof^ ^ of ^+4 of 3 

tV+ rVof 3i""(f of fr"'^) 95‘~1§ 


X' 

25. 


(+f-U)x(3W) .3^ 

“• uITtI °'T 


^7. 


e^^ev 2+ IK2+ Ij) . a_ 

li + 2(2+11) 


28 f -1 

II of ^ 

^ 

0 

1 


# _a 
s * 

I. 


Mof 


3-1? 


29' 

30 ||r|-lH7|of(iA«»)j, 

(■’) 01 il-Jii 


32. 


1(1? -I of ]^) + tV 


f+^ 

t-| 


-20 


nn 6f ~4j : 2'rK — lii‘ + li“^ of 3l y ,»a 
5i~^~ fx3^X5|-3rV 

(i+^M^-i) li+iV iofi. 


34. 

35. 
36 


•t 1 

TJ T 


iliofi+ 1 . r"r-| 

-i— f^i+l i-W‘ 

4 of ll-lof^ .. >+WW) 
1— ^x(TV+i) {■t+^)~^^~i 
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<7 ^ + V 91 js-^-gV + lfe 

^8 of 9|.a. 

38. ^T+9|_g4. 

n/x (^of 21 +i of 1#) i 


iof3-jVof5|* 

40. (3 + of HP-]- ( (31 X 5^)-(^ + 31) + ^} 

§27. Continued fractions 

The fraction of the form of ^ — 7~“is called a 


continued fraction The method of solving such fractions 
will be best illustrated by the following solved example ,— 
Example 1, Simplify the continued fraction 


1 



T 

1 


4+f 

~ 16 Ans. 

■7 

Rule. Bc^tn at the bottom and work upwards 
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%28. To convert a given fraction to a continued 
fraction. 

The following example shows how we convert a fraction 
to a continued fraction with unit numerators and with all 
signs positive 

Example 2. Convert U to a continued fraction 

Sol The fraction=” 7 ^ 

IS 

_ 1 
“4 + i’s 


1 



1 



which IS often written in the form 

1 L_ J_ 

4+ 1+ 1+ 6' 

exercise 39 


Simplify (1 to 12) — 

1 . 2 + 

r> I * 


2 . 


1 


10 + 


1 

2 + ?\i 
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13 Divide 



F. 9 
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15 

16 
17 


6U 

6-4i*i 


+ 9 ^ Iff of A 



4 + -^-^ 4 

^ 1 + 1 +^* 


{») 2 + 


JL_LJ_a 

1 + 1 + 5 + " 


Convert ff to a conhnued fraction. 


§29. Application of fractions to compound 
quantities 

Example 1 Add together Rs 15. 8ff 7\P , Rs 18 
9n 5i^> , Rs 2 3a 6^p 
Rs a p 

Sol. 15 8 7i i+f + f=ll=]H. 

18 9 5f Put dovra \^p and carry on 
2 3 6f \p Now proceed further, 

36 5 7H Ans 

Example 2 Subtract /17 8s Sid. from £l9 7s 3fd 
£. s d Here | is less than f, therefore 
Sol. 19 7 3| add 1 to I making it 

17 8 5f Now I =1 Put down Id. 

118 9| Add Id to 5d and proceed further. 

Example 3 Multiply Rs 5 7a 6-ip by 29. 

Rs. a p. 

Sol. 5 7 6f 29=7x4+1 

X 7= V-=5f, put down ij and carry 

38 4 1 If on 5. Now proceed further 

4 fX4=^=3f. put down f and 

153 3 Ilf carry on 3 and proceed further. 

5 7 6f f + #=!=! f. nut down f. carry 1 
158 11 6b and proreed further 
Example 4 Find the value of | of Rs 3. 5a. 4p 

Sol. Rs a p. Rs a. P 

3 5 4 Or 8 )3 5 4 

Z 0 6 8 

8 ^23 5 4 7 

2 14 S Ans 2 14 8 Ans 
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Example 5 Simplify Rs 7. 8a:. 9p X5| 
Sol Rs a p, Rs a. p 

7 8 9X5f=7 8 9 
Rs a. p, 5 

7 8 


4) 22 10 

S 10 6|-=lofRs 7 8a. 9^. 

Examples Divide Rs 13 IQa 8p. by 2io{3f. 


9 37 11 9 j , 

3 5 10 6f ) 

1 43 6 3j. Ans 


Sol • 2 ^of 3f=|x5A=V-. 

. Rs. 13 lOa 8i>.— ^=Rs. 13. 10®. 8^x^. 

Rs. a. p. 


42=6X7 


=13 10 8 
5 

6) 68 5 4 

7 ) 11 6 2 t 

I 10 A. Ans. 


Example 7 Divide ^56. Is. 5kd. by 24. 

Sol £. s d Rem=l|-=V- 

(^1 56 7 51 -V®— 4=¥-Xi=H 

1 6 114 1 10^^ Rem.=4j|=^//, 

2 6 lligj Ans 

EXERCISE 40. 


Add together : — 

£ s. d. 

1. 15 7 3^ 

16 3 41 
18 2 3f 

mds. sr. ch 
4. 21 15 9* 
56 18 3| 

18 25 7A 
16 n 6A 


s. d. 

2 21 9 3f 
15 4 6^ 
IS 3 

ton cwt. qr 
5 78 16 3f 

15 12 2rV 

16 13 li 
12 7 lA 


Rs a ^ 

3. 8 7 4i 

12 13 3^ 
16 4 7TfV 

mi. fur, po. 
6. 17 2 35^ 

18 3 16f 
16 4 15iV 
23 3 1814 
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Perform the following subtractions — 

s. d Rs a p. yd. ft in 

7. 48 5 8. 21 7 4^ 9. 36 3 7| 

19 6 8 g 15 9 8 tV 18 1 9| 

10 Subtract 18 mds 24 srs 12? ch from 29 mds. 
36 srs.*7TV chk 

Simplify — 

11 Rs. 5. 12fl 9px% 12 Rs 9. 13a. 

13 Rs. 21 11a. 9p 14 Rs 24 13a. 6/. X 1^?. 

15. 20 mds 15 sr. 8 chk x| 

16 16 mds 21 sr 8 chk. X 

17 5 tons 10 cwt. 3 qr. X 1^ 

18, 12 tons 10 cwt 2 qr. x l| 

19. Rs. 9 lOfl Zip Xl| 20 Rs 16.11® 7|^.x5i 
21 28mds 21 sr 7ichk X5i 

22. 16 tons 12 cwt 3| qr X 9| 

23 21 tons 13 cwt Hqr x7| 

24. 15 yards 2 ft. 3^ m x 3^ 

25 24 yards 1 ft 7i in x 2\ 

26 Rs 307 4fl Ap -^*s 27. Rs. 45 13®. 4^».-l?. 
28. Rs 173 5® 4i)— 20| 

29 12 mds 27 sr 8 chk — 1?, 

30 13 mds 21 sr. 7 chk — 5 b 
31. 18 tons 11 cwt 3% qr-^5|. 

32 11 tons 18 cwt 2 qr 21 lb.-^9i 

33. I of Rs. 16 12® Zp + If of Rs 15 9®. 7p +1* 
of Rs 21 13® Ip. 

34 I of Rs 3 5®. 4^ +} of Rs 21. 14® +tt of 
Rs 47 3® 

3 4 “ 

35 — of ;<[l + i of /140. 10s 6cf. + 2H of half-a- 

7? 


guinea 
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36 I of 3 mds. 34 srs. + f of 8 mds# 9 srs +| of 
3 srs 12 chk 

37, of Rs 2 9a + 11 ^ of Rs + of Rs 9. 4tr 

38 + ^ of 2 guineas— f of 3s. 9d + 8 of Is 

39 (2 J-31) of £3. 6s + of 27s - 3^- of 5s. 


40. 


H— Ij . , 1? of .4| 

? of - 9 — lOf 6^ X Si 


of Rs 50. 


§30. To express one concrete quantity as a frac- 
tion of another quantity of the same kind 

Rule By dividing one conct etc number by anothei 
concrete number of the same kind we get an abstract 
number which may be an tntegei or a fraction. To find 
this number reduce both the quantities to the same 
denomination and divide the first by the second. 

Example 1 Express Rs 2 4a as a fraction of Rs 9 


Sol The fractioQ= 


. Rs 2 4a 36a 
Rs. 9 


144a. 

—i Ans 

Note A beginner makes a mistake by dividing Rs 9 by 
Rs 2 4® 

Example 2 Express 2 mds 27 sr 8 chk as a 
fraction of 8 mds, 2 sr 8 chk. 


Sol. 


The fraction= 


2 mds 27 sr 8 chk 
8 rads 2 sr. 8 chk 


1720 chk. 


-i Ans 


5160 chk. 

Note We can solve the above example by reducing each 
compound quantity to the fraction of its highest denomination thus 

2 mds 27 srs 8 chks.=2 mds. 271^ srs 


~^ 2X40 

8 mds. 2 srs. 8 chks =8 mds 2i srs. 

~*2 X40“ nids.=W-nids 
The required fraction =4# — -W-=fl v Ann 
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Note, We can male the statement of such questions m a 
number of different ways For instance »e can state the 1st example 
in the following ways also — 


1 Express Rs. 2 4(7 as a fraction of Rs 9 

2 Reduce Rs 2 4a to the fraction of Rs 9 

3. What fraction is Rs 2. 4a of Rs 9 ? 

4. What fraction of Rs 9 is Rs 2 4a 
5 What part is Rs 2 4a. of Rs 9 ? 

6. Express Rs 2 4a, in terms of Rs 9 

7 Find the measure of Rs 2 4a in terms of Rs 9 

8 Find thequotieiitwhen Rs. 2 4c. is divided by Rs 9 

9 Find the ratio of Rs 2 4c to Rs 9 

10 How many times is Rs 9 contained m Rs 2 4c ? 

11 How often IS Rs 9 contained m Rs 2 4c 


Examples Simphty"^^ 


1 hr 16 m. 45 sec 

2 hrs 7 m. 55 sec. 


Sol The exp = 


450^ 4605 sec 


720i) 7675 sec 


r=^. Ans 


Example 4 Simplify 


Rs 9. Ic, I sr. 9 chk 
Rs J7 13c.'“5sr 15 chk’ 


Sol. 


The quantity— 


145c 

2«5c 


25 chk . 
95 chk. 


— II* Ans 


EXERCISE 41 

1. Express 5a 4p as a fraction of Re 1 

2. Express 13a. 4j& as a fraction of Rs. 5 

3. Express Rs. 3, 10c. 8fi as a fraction of Rs 11. 

4. Reduce Rs 5. Ic 4p to the fraction of Rs. 7 iOc. 

5 What fraction of Rs. 21 is Rs. 5. 4c. 

6 Find the quotient when Rs 5. 8c 9p is divided 
by Rs. 15. 8c. 6p 

7 What fraction is £5. 13s. 4tf. of ;^'10? 

8. Find the measure of ;^25. 16s. 9d. in terms of 
41. 6s 8(f 

9. Express 15 mds. 27 srs 8 chks. in terms of 
25 mds. 4 srs 
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10 How many times is 8 hours 40 minutes 20 
seconds contained m 2 hours 10 minutes 5 seconds 

11. What part of 8 miles is 1 mile 586 yards 2 feet ? 

12 Reduce 3 miles 110 yards to the fraction of 8 
miles 176 yards 

13 Express 4 cwt. 2 qrs 7 lbs. m terms of 14 cwt. 

7 lbs 

14 What is the ratio of Rs 12. 13ff 4^. to Rs. 19. 
lOtr ip 5 

15. What IS the ratio of /15 16s 8d to ;^213. 15s ^ 

16. Reduce i of Rs. 2 lO^r 8 jf>. + f of Rs. 3. 5a 4^ 
to the fraction of Rs. 10 I3a 4/> 

17 Express i of a guinea+| of 1 + ^ of Is +* of 
Id, as the fraction of ;^24 3s. 

18. Express t of Rs 3. 8 ( 1 . + ? of Rs, 5 4<i — f of 
Rs 10 8 a. as the fraction of Rs 39 8 a 

19 Express | of 8 i mds of 5f mds — f of 4| 
mds. as a fraction of i of 23J mds 

20 Express 8 | days of f “5i days of f + 6 f days of 
f as a fraction of 8 i days of 


In the following examples express the former of the 
two quantities as a fraction of the latter 

21 (8f-3|) of ^5.9s Hid , ^of £i0 I3s 2fd. 

22 of U+ 1 of 5s 4d - 8 ^ of ^ of 5s. 3f<f ; 
2 s 1 ^. 

23 ^ of |/|-f of 5s.| , I of 27s 

24. Simplify . — 

(5f-^]of(l-^iof of 

1 ' 0 'S / g cwt 

25 Find the value of 


12X(:,V 




11s. 4d. 
12s 3d. 
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26. Simplify 

■t + 


ISc 5d 


•of: 


-|(H4) of 


3 tons 3 cwt. 


tTjn 9s lOtf 4 tons 3 cwt, 

27 What fraction of a ton added to of 2 cwt, wiH 
make it equal to 1 cwt 2 qr. II lbs.? 

28 What fraction of Rb 29. I2a must be added to 

^ of (3T+lf) of Rs 6. 9ff. to make the sum equal to 
Rs 32 8rt 

29 Find the weight which is the same fraction of 
IScivt 2qrs 13 1b as^l Ils. 10}i isof;^3, 10s l^rf 

30 What fraction of Re 1 13a 76 must be added to ' 

34 

2^ of (l + y) of Iff. 4^ to make the sum equal to Re. 1 ^ 


31. Express t\ of 3s, 6rf + ? of ;^‘ll. 7s 6rf.-| of 
;^'4 17s 4rf +ld, to the fraction of Rs 12 when one rupee' 
= ls 6rf 

32 Reduce i of Rs. 30. 6a. 6^ +f qf I3ff 9p,—i 
of Rs 2 9<r 4^. to the fraction of £5 when one rupee 
= ls U 


§24 G C. M and L C M of fractions 
The theory of the G, C. M and L. C M of whole i 
numbers is also applicable when the given numbers are 
' fractions ' 

Rule 1/ ihe ft actions ai e of the same denominatoi , 
find the G C Rl oi L C M of the numeiatois and' put 
it above ihe denominatoi. But if the fiacftons aie'uof 
of ihe same denominatoi i educe them to then least 
common denominatoi and then find the G C. M. oi L C. 
JIJ of the nexv numeiatois and xoiite it above the coumjiow 
denomtnaior Thus — 

Example 1 Find the- G C M and L C.M. of 
Sol. The fractions have the same denominator. The 
G. C M of the numerators =5. 
and L C M of the numerators =30. 

the required G C M. =-t'V Ans 

and „ L C. M or lit^, Ans 
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Example 2 Find the G C M and L C M of xh 
and 5 ®ir 

Sol The fractions when reduced to their L C. D. 
and -it 

G C yL,—-^s and L C M — §§ or ■i Ans 

From the examples solved above we can deduce the 
following rules also — 

(t) the G C M. of any number of fractions 
G C M of numeratots 
~L C M of denominacoTs 

(ji) the L C, M of any number of fractions 
_ L C M of numerators 
~ G C M of denominators 

Note When the gnen fractions are not m their lov est terms 
they must be reduced before applying the rule 

EXERCISE 42. 

Find the G. C. M and L C M. of 

I A, if 2 -ij}, If, If 3 ■aPf, H, If. 

4. i\. 5 tVi ff. In 6 2i, |, f, 

7 3|, 4. H. H " 8 ' ffilijIfiA 9. 3, 1*1, A. 'sfe- 

10 One pendulum ticks 57 times m 58 seconds, another 
608 times m 609 seconds If they are started together, how 
often will they have ticked together in the first hour 7 

II What English sum of money can buy an exact num- 
her of rupees or dollars^ Re l=ls 4d.»and 1 dollar=3s 8d. 

12 One-sixth of the number of books in a library con- 
sists pf Mathematics, | of the remainder of Fiction, | of what 
still remains of History and the remaining books are on 
Science What shouU be the least number of books m the 
library to satisfy these conditions ? 

13 5 competitors start together and continue running 
round a circular course If miles m circumference They 
run at the rate of 2, 3, 4, 5 and G miles an hour respectively. 
How soon will they all be at the starting place ^ 

14 One Imperial maund =82f lbs. avoirdupois, one 
Madras mannd=26f| lbs. avoirdupois. Find the least 
number of pounds that can be expressed as an exact num- 
ber of Imperial and Madras maunds. 
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Some Important Typical Examples in Fractions. 

Example 1. A man owns | of the house and sold ^ 
of it for Rs 250 , find the value of the house 

Soi The portion he sold=| of 
’ he sold I for Rs 250, 

the value of the who!e=Rs 250>.5=Rs 1250 Ans. 

Example 2. A person bequeathed his property to his 
three sons thus to the first f and to the second \ of the 
remainder and the remaining property worth Rs 1500 to 
the third , find the value of the property. 

Sol First boy's share =f, 

Remainder = 1 - f =| 

. . second boy’s share of 

N ow remaining property =l~(l+s)=?. 

6 of the property is worth Rs. 1500 
. . whole property is worth Rs 1500 X f 

=sRs 3750 Ans 

Example 3. Onc'Seventh of a sum exceeds its one- 
ninth by Rs 192 , find the sum. 

Sol. 

’ vV of the sum=Rs 192 
. the sum =Rs i92xV=Rs 6048 Ans. 

Example 4 A man was given of a sum and was 
asked what the sum was. He multiplied the given sum 
by H and so got the answer too little by Rs. 1 15 , find 
the sum. 

Sol Suppose the sum —Re 1 
. the sum given =Re 

’ the answer found ^ H— R® H 4 

. thediff =1 — Hi=Re 

. . the actual sum =Rs. 115 x-Vh-=Rs 720 Ans. 
EXERCISE 43 

1. of an estate is worth Rs. 501 , find the value of 
the whole estate 
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2 I o{ an estate is worth ^ 125. 5a. 3^. , iind the 
value of Ts of the estate. 

3. A man owns A of a building and sells f of it for 
8s 948 , find the value of the whole building. 

4 A had some money , he spent f of it and found 
that f of the remainder is equal to Rs 13 la. 4^ , find 
the amount he had 

5 Peter spent | of his money and found that | of the 
remainder is equal to Re 1. 8a, What amount of money 
had he ^ 

6. A has Rs 14 7a lip. with him which is 3| times 
of B’s money , find the amount of B 

7. A man divided some apples among three boys ; 
to the first he gave i of them and to the second f of the 
remainder and to the third, the remaining 10. How many 
apples had he ^ 

8. A person distributed some money among 3 beggars , 
the first got } of the money and the second f of what was 
then left and the third got 4a. only. What did the first and 
second beggars get > 

9 If a person gets a bequest of f of an estate of 2000 
acres, and sells f of his share, how many aci es does he retain 7 

10. A person willed that the elder son should get 
5 of his property, the younger J and wife i The 
remaining property worth Rs 2000 is utilized m opening a 
public library , find the value of the property. 

11 A person divided a piece of land among his three 
sons thus he gave 164 acres to the first, 4 of the whole to 
the second and | to the third How many acres did he divide 7 

12 A father divided a piece of laud among his three 
sons thus he gave 35 acres to the first, of the whole 
to the second and to the third as much as to the other two 
together how many acres did the third get ? 

13. A person bequeathed his property to his three 
sons thus , I of the property to the first, f of the remainder 
to the second and to the third Rs 2000 more than to the 
second What is the value of the property ? 

14 A person sold f of 4 of 4 of an estate for Rs SOI 
la ^ , find the value of 4 of it 
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15. What IS the least number which when divided by 
TUi H gives a whole number as quotient m each case ? 

16 ' What IS the greatest amount which is contained 
an exact number of times in both Rs 15f and Rs 18l ’ 

I 17 Find the greatest length that is contained an 
exact number of times in ft and ft 

18. Four bells begin to toll together and toll res- 
pectively at intervals of if, and seconds What 
time will elapse before they all toll together again ? 

19 A man owns f of an estate, he sold of 

^ of it for Rs 960, find the value of of “ of the 

estate. 

20 There is a stick, of which is red, -hi black, hi 
yellow, -h orange, /g blue, -h white and the remaining 302 
inches of violet colour. Find the length of the stick. 

21. What sum is that, f of f of which is f of [1 of 
Rs 5 10a ? 

22 Find the length, H of which is|of7fofl6i 
yards 

23. Find the sum rffg of which is (“I hi “101* + 9;^“ 
II 7 ) of Find also what fraction it is of j-g of Rs 6 8a 

24 In a book on Arithmetic an example was printed 

thus. “Add together ’’the 

denominator of one fraction being accidentally omitted The 
answer given at the end of the book was ^ Find the 
missing denominator. 

25 For two parts of an examination there are 572 
candidates, ir of the number entered for part 1, and xs for 
part 2, how many entered for both parts 

26 One-fifth of a number exceeds its one-seventh 
by 54 , find the number. 

27 A boy was given H of a sum and was asked what 
the sum was He multiplied the given sum by H and so 
got the answer too little by Rs. 83i 5a, 4^. , find the sum 



CHAPTER VIII. 

DECIMAL FRACTIONS 

§1 In a number like 3333, you know that the local 
value of 3 decreases ten fold at each step from left to right. 
First 3 on the left indicates 3000 

Second 3 indicates 300 

Third 3 „ 30 

Fourth 3 „ 3 

If we place a dot (called the decimal point) to the right 
of the unit’s figure and then write another 3 as 3333*3, the 
value of this last 3 will also decrease ten fold i e , it will 
represent three-tenths and another 3 will represent three- 
hundredths and so on The following diagram will make 
the method of notation clear — 


Etc. 

thousands. 

hundreds 

tens 

tr 

*>« 

c 

d 

tenths 

hundredths. 

thousandths 

etc 


2 


5 

4 

7, 3 

5 ' 


1 o 

1 <p 

300 1 50 

4 

x’u ,rln 

rcunl 


The number indicated above is “ two-thousand three 
hundred fifty-four and seven-tenths, three-hundredths, five- 
thousandths and IS read as two thousand, three hundred, 
fifty-four decimal seven, three, five Thus the above 
number is written as 235+ 735 

Note In reading the figures after the decimal point they are 
read in order Thus 735 is read as decimal seven, three and five” 
ana not as decimal seven hundred and thirt 5 '-five 

The number expressed m the above notation is called 
a decimal fraction ; because each figure to the right of the 
decimal point indicates a fraction having 10 or some power 

141 
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of ten for its denominator Hence the 

Definition A decimal fraction is a fraction which 
has tm or some power of ten for its denominator 

5 24= 5 + T% Tcn 

Note 1 The decimal point is always placed towards the top 
of the fieures and not m the middle Thus 6 1 is six decimal nine and 
6 9 IS 6x9 The boys should note the difference very carefully 

Note 2 Number of figures after th» decimal point is called the 
number of decimal places In S 24 there are two decimal places and 
in 5 024 there are three decimal places and so on 

Note 3 The part to the left of the decimal point is the integral 
part and to the right decimal part Thus in S 24, 5 is the integral 
part and 24 is the decimal part 

EXERCISE 44 

Read the following — 

1 ‘1, ‘01, 001 2 5 2,5 02,5 5502. 

3 16 789,16 0789 4 13 7089, 3 '0025 

5. 30 0025, 30 2005 

Express into vulgar fractions as 15’02=15 + T§c — 


6. 

7 125, 8 034. 

7 

12 003, 16 203 

8 

20 0025, 15‘1354 

9 

7’0105, 21 1205. 

Express as decimals — 



10. 

Six tenths 

11. 

Six hundredths 

12 

Six thousandths 

13. 

Six ten thousandths. 

14 

Five and three tenths 



15. 

Fifteen and nine tenths and six thousandths 

16 

Tir + ifu 

17. 


18 

TUU + rBuu + TUUUU 

19 

8 1 7 1 D 

20 

5 + Tou + ruVu + Tuuuu 2 1 

8 + + iTvSrnr. 

22. 

1 5 + I®u + 

23 

21 + TO*ou + T5czra 

24 

1 5 + T55 + rtJUUtJ 

25 

15 + iijr + itj^un 

§2 

To convert a decimal into a vulgar fraction. 


Observe the following examples ’ — 

Example Convert '2053 and 15 0255 into vulgar 
fractions. 
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Sol. (l) '2053 — Tij + 

_ 2000+50 + 3 __ „„B3 
10000 


Ans. 


(it) 15 0256 — 15 +T§7S + Tl5W + I006d 
200 + 50+6 


10000 

i r 250 — 160250 

— 15iS6^5 — SuBUtnr 


Ans. 


Hence the following 

Rule. Wriie down ihe given number omitting the 
decimal fomt for ihe numerator and one followed by as 
wirtijj! zeioes as there are decimal places tn the given 
number for its denominator Simplify the fraction thus 
obtained, if possible 

Thus S'002=|^=¥ntf 

Note The student should commit to memory the following 
results — 


5=i 25=i '75=1, 125=i. 375=1, 625=f, '87S=|. 

^3 Conversely we can convert every vulgar fraction 
having 10 or any power of 10 a** denominator into a decimal 
fraction. Observe the following examples — 

in means 3 
Ton „ 03 

To^o „ 003 

Hence the following 

Rule. Put the decimal point leaving as many 
figuies 111 the numerator on the right hand as there are 
zeroes after 1 in the denominator If the number of 
figures tn the numerator be less than ihe number of 
zetoes in ihe denominator, prefix necessary zeroes in the 
numerator. 

Thus ^iW=12 56 and 255 

and 1256 and T^^OTf= 01256 

Note This IS really i division by 10 or any power of 10 
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EXERCISE 45. 

Express as vulgar fractions in their lowest terms , — 

1. ’5, 25, '75 2. *125. 375, 625 

3. 05, ‘025, 0125 4 124, 576, 728. 

5. -504, 054, 0504. 6 5 1, 5 029, 5 625. 

7. 16 25, 18 75, 2r3'75 8. 90 5, 90 05. 900 55 

Express as decimals — 

9 10 HM 

11 tuj Tuui Tiftm 12 rufeu, tsuu, rifeu 

13 8xi5®uui 15ruOTu 14 rnSSiy, TuVtm, tMuiT' 

13 HuM 16 xivv, lufsuj nsntiW 


§4 The following facts should be noted very care- 
fully - 

(j) The value of a decmal fraction ts not changed 
by affixing zeroes to the right of the last figure 

Thus 175- 1750-T7500 etc 
Since 175 


and *1750 
also T7S00 
175 


— _1 7« 

— ItTSU 

— 17SO — J 71! 

— Touus— rcuu 

— 17600 176 

— romruu— rutm 


175 =’1750= 17500, etc. etc 

(») Zeioes affixed just after the decimal point 
dec) ease its value ten fold. 

Thus l=-j^, 0l=x^u, OOl^TuVu 6tc 

§5 To multiply or divide a decimal by 10 or 
any power of 10 


It has been explained that the local value of figures 
mrcreases ten fold at each step from right tb left and de- 
creases from left to right Hence to multiply a decimal by 
10, 100, 1000, etc etc, remove the decimal point 1, 2, 3, 
etc. etc , places respectively to the right, and to divide the 
decimal by 10, 100, 1000, etc. etc, remove the decimal point 
1, 2, 3, etc etc places to the left. Thus 
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• 537 x 10 =5 37 

537 x 100 =53 7 
• 537 x 1000 =537 

537X10000=5370 

Note Deficiency of figures t 
made up by adding zeroes asshonn 


153’7— 10 =15‘37 

153 7—100 =1*537 
153 7—1000 =‘1537 
153*7-^-10000- 01537. 
the nght or to the left may be 


EXERCISE 46 (OraL) 


Multiply the following by 10 — 

1 1, 01, 001, 0001 2 1*01, 1 001, rooo! 

3. 2 5, 2 55, 25*25, 25*002 4. *15, *115, *1015 
Divide the following by 10 — 

5. 6*1,8*25,10123 6. 15 3,15 03,12 156, 

7. 153, *1057, 1425 8 01, *001, *0001 

Multiply the following by ICO — 

9 1001,1001,01001 10 16 023,15 125,21 1307 

11. 154 25, 123 10, 158 02 12 103 002, 103*0002 

Divide the following by 100 — 

13. 728 13,1226 02 14 1202 09,12020 9 

15 *1, 01, *001, 0001 16 2 001, 20 001, 200 01 

Multiply the following by 1000 — 

17. *02, 01, 001 18. 003, 004, *504. 

19 4 03,15 003,21*007 20. *1002, 0012, 00025 

Divide the following by 1000 — 

21. *003, 516, 4*123 22 16 123, 1880 116 

23 56210 02,70231*05 24 212 31,723 45,5560 5 


§6 Addition of Decimals 

Rule Write the Humbert under one another so 
that the decimal points may fall in- a vetitcal straight 
line and the digits of the same local value exactly under 
each other , then proceed as in simple addition 


F 10 
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Example Add together 2 05, 15*912, 002 and 21. 

Sol. (1) 2 050 (2) 2 05 

15 912 15 912 

• 002 002 

21*000 21 

38*964 38*964 Ans 

Proof 

2*05 + 15*912+ 002 + 21 = + riw + 21 
2050+15912 + 2 + 21000 
“ 1000 

=-¥t^-=38 964 [Art 3] 

Note The student may in the beginning, fill in with zeroes 
the missing powers of 10 as shown in solution (1) It may also be 
noted that an integer is expressed as a decimal by affixing zeroes in 
the decimal part Thus 21=21 0=21 00 = 21 000, etc. 

EXERCISE 47 


Add together — 

1. *002, *9002, 5*1, 12. 

2. *0005, 8, 3 125, 15 

3 15*1,15 001,150 01,18. 

4. 1, *001, 101 1, 10 1, 25 

5. *02,25 023,100 2,117 
"6. 1241235,1 02,18 075,11 
'7 *052, *5, 351, 54 501,31. 

78 50r5607,’5 02,5003 24, *8. 

9 72801, 'Oi,' 612. 556 1. 

*10. 137 623, 124*13^, 09235, 56 


§7 Subtraction of Decimals 

t 

Rule. Write the smaller numbe^ underneath the 
greater as explained tn Art. 6 and ^loceed as tn simple 
subtraction. > ■ 

’ Example Subtract 5*00235 from 11*L 
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Sol indooo 
5 00235 
6*09765 Ans 

Proof iri-5 00235=-W-f8W 

_ 1110000-500235 
100000 

=fS!^=6 09765. 
EXERCISE 48 

Subtract — 

1. *25 from *5. 2 *45 fn?m *51, 

3. *025 from *1. 4. *078 from 201 

5 12*1 from 121. 6. *8736 from ■.985 

Find the difference of — 

7 , 2*00035 and 15 87. 8 7 12302 and 8 01 

Simplify 

9. 56-45 0235 10. 41-40*9356 

11. 43 -42*00235 12 121-111*980765. 

13. 105 34-45 43-15 012-30 012. 

14 17143-14*01235 + 210123-2*123. 

15 162*013 + 00235—156*9135-2 0023 


18. Multiplication of Deamals. 

(t) To multiply a decimal by a whole number ' 

Example 1 Multiply 235 by 21. 

SoL 2*35X21=!Sgx21 

=Wu= 49 35. Ans 

There are two places of decimals in the multiplicand 
and so in the product too Hence the following 

Rule. Multiply the numbers as in simple multipli- 
cation and point off in the product as many places of 
decimals as there are decimal places in the multiplicand 
Prefix zeroes if necessary 
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Example 2. Multiply *0026 by 15 

Sol. 0026 

15 

390 

The number of decimal places should be 4, because 
there are 4 decimal places in the multiplicand 
the product=*0390= 039 Ans. 

(it) To multiply a decimal by a decimal. 

Example 3 Multiply 5 0023 by *00025. 

Sol. 5 0023 X 00025= rScOT ^ mouirff 

— 001250575 Ans^ 

There are 9 places of decimals in the multiplicand and 
multiplier and so in the product too Hence the following 

Rule. Multiply the numbers as in simple miiltiph- 
cation find point off in the pioduct as many places of 
dectptals as thei e are decimal places m the multiplicand 
and the iiwlitpUei togethei, Piefix zeroes ifnecessaty, 

Exapiple 4 Multiply 121*50987 by 5’25 correct to 
3 decimal places 

Sol. 121 5,0987 five decimal places. 

5 25 two „ „ 

607549J5 

24301974 

60754935 

637 9268175 seven „ „ 

. the required product=,637’927 Ans. 

.EXERqiE 49. 

Multiply • — 

1. 42 by 5 2 15 25 by 16 

3 18*026 by 25 4 21 023 by 20 

5 51*908 by 35 6. 31*,023Sby46 

'7. 12*25 by 2 5 .8 1 3 2 lfl2 by 3*25. 

9. 18 023 by 16 124 1,0. •21*0005 by 1 0025. 

11 8 001 bv 8001 12 75 005 by S 0016 
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Multiply tbe following correct to 4 deciiUal places * — 
13 16 5803 by 8 5302. 14 31 8035 by 165 02 

15 156 7835 by 9 1356. 16 121 7802 by 35 125. 

Find the continued product of — 

17. 1 X 01 X *00 IX 0001 18 002 X 0005X16. 

19. '4X 04X 05X 005. 20 1 6X16X1600X'018 

§10 Division of decimals 

(i) To divide a decimal by a whole number. 

Example 1. Divide 5 025 by 25 
Sol 5 025-25=fM5X5V 

=^^='201. Ans. 

There are three places of decimals in the dividend and 
so in the quotient too Hence the following 

Rule Proceed as i.i simple division and then point 
off til the quotient as many places of decimals as there 
are decimal places in the dividend Deficiency of figures^ 
tf any, may be supplied by zeroes. 

Example 2. Divide 2565 by 15. . 

Sol 15) '25fi5 
171 

There are four decimal places in the dividend and so 
there should be in the quotient too, 

the reqd. quotient= 0171. Ans. 

{«) To divide a decimal by a decimal 
Examples. Divide 5 125 by 25. 

Sol. 5 125— '25=^^ 

To make the divisor a whole number, multiply the 
dividend and the divisor by 100. 

5 125 5-125 100 512'5 
25 " 25 ^100“ 25 ' 
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Now proceed as in example 2 
The required quotient=20 5 Ans. 

From the above example we deduce the following 

Rule Remove the dectiual point from the divisor 
and move the decimal point as many places to the right 
m the dividend as there are decimal places in the divisor, 
and then pioceed as in Ait 10 (/) 

§11 In dividing if there is any remainder left after 
the last digit from the dividend has been brought down, we 
should add zeroes to the right of the dividend and proceed 
till there is no remainder left 

Example 4 Divide 1 36S by 1 25. 

Sol r25 )_l ^65 = 125)136 500(1 092 Ans 

125 

1150 

1125 

250 

250 

EXERCISE 50. 

Divide — 

I 2S'6 by 16, 17 28 by 32 and 897'2 by 40 

2. 773 682 separately by 13, 78, 169 and 1014 

3. *00750116 separately by 677, 135+ and 10832 

4 35 942+ by 7 02 and 1 1 444495 bv 4 735 

5. 89 735 by 005 and 4*2225 by *000015 

6 020872522 by 08635 and *39538 by 5300 

7 1 by 01 , 01001 by 001 and 99 by 0009 

8. 9864 1698175 by 35 0645, 124*59993 by 3 194 87. 

9 1 365 separately by 1 25, 12 5, 00125 and 12500 

10 0064096 by 2 003 and 614*50824 by 0010201. 

Divide and find the quotient to 3 places of decimals — 

II 210 8972 by 128*25 12 . .156*8935 by 115 89. 

13. 5 1 352 by 892 7893. 14 117 003 by 21*00235. 

15. 59 73312 by 21*563 16. 12 354 by 7256 04. 
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Simplify — 


17. 


19. 


21 


5C0XT0Q25 
625 * 

425X5 135 
102 7 X 0085' 

•I X’OIX 0001X16 
2 X 02X*002 X 4 ■ 


18. 


20 . 


22 . 


001 X ‘1421 
203 ' 

15 001 X ‘004 
8X30002 * 
5’24xr28 
104’8X 091* 


§12 To reduce a vulgar fraction to a dedmaL 
Rule Reduce the vulgar fraction to its lowest terms 
and divide the numefoior by the denomincetor as in dtvt' 
ston of decimals. 

Example 1 Convert into a decimal, 

15625 
32)5 00000 
32 

rso 

1*60 -15625 Ana 

200 
192 
80 
64 
160 
160 

Example 2. Arrange r|s, in order 

of magnitude by reducing to decimals 


rl«— 058. . . 

or=-~ 


17'2 

^^=*080 . , 


1^=067. .. 

°^~p8 

U='435.. .. 

-1'-’ 

ii 

ifx='072....,» 

_ 1 
” 13-7 

order of magnitude 

IS U, 1?^. 
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EXERCISE 51 


Convert into decimals — 
1. ,1 X _t 

• 4 > ‘ 


2 fi j; 11 

4 <12 2 /» liL 

ifsi rTff, rv?< 

-C— IS -"l 124 112 

3 TlfT) H'SVt O ITVi luV) i2?* 

Reduce the following to 5 decimal places -* 

*/ M-i ^29 2K1 a -ecTl 'eoti 

' I’m) iJU) rsir o. ->079, oyrfi jo^-js- 


S, TT 

f, li vV 

iVu 


Arrange in the descending order of magnitude, by 
reducing to decimals — 

9 t'V.A.I 10 

Convert the following into decimals — 

11. 3 s of 2'f and 7 +i'+i*ir ■l"'gV 


10 ^ .1 

14. 


13 5ixl. 

4f 


3f of jh and 3i ol‘003- 0011 of 7| 

Find the greatest and the least fractions by reducing 
to decimals — 


15 5^*. A 16 


<! ?_ 
iy> I4l 


§13. G. C. M andL. C. M. of decimals 


Example 1. Find the G C. M and L. C. M of 5, 
15, 25. 

Sol. 5, '15, 25= A, tVu, Atj 


- £0 1 £ 35 

XTSV 


Ans. 


G. C M. — x§tJ or '05 
LCM =iS§orl5. 

From the above we conclude the following 


Rule Make, the same number 0 / decimal places tn 
all the numbers by affixing zeroes and then find the 
G C. M. or L C. of the new numbers as-4f they were 
integers and then mark offtn the result the said number 
of decimal placet prefixing reioet tf necessary. 
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We shall apply the rale m the first example thus 
5, *15, ■25='5G. 15, 25 

G C M of 50, 15 25, =5 and LC M:.=150 


the required G. C. M. — 05 
aud the required L C M =1*50 or 1 5 
Example 2 Find the G C M. and L 
7 and *002 

Sol 05, 7 and 002= 050, *700, *002 
G C M of 50, 700, 2=2 
L C M of 50, 700, 2=700 
the required G C M =*002 
and „ L, C M = 700 or 

EXERCISE 52 

Find the G. C. M. and L C M of — ^ 


Ans. 

C M of 05, 


7.1 


Ans 


JL 

3 

5. 

7 

9 


*14, 21, ‘28, 56 2 

15, *25, 45, *75 4 

14, 42, 56, 84 6 

7, 1*4, 007, 0014 8 

1'2, 24,3 6, 108. 10 


11, ‘22, 33, 44 
13, 26, ‘39, 52 
5, 25, 025, 005 
*45, 09, ‘009, 8*1 
00121 , 1 21 , ‘ 0011 , 11 . 


§14 Complex fractions involving decimals. 

„ r 1 - ir 3 5 + 24 off. 105+95 

Example 1 Simplify —5 


Sol The expres3ion=-; 


35+4xf . 2„ 35+3 


'2 5+-V‘XM 
65 


5 2 5+4 
+ 4=lJ-4=5 Ans 


+ 4 


Example 2. 


„ 1 75, 2 35-1 05^ 575 

Simplify -p+ + 


-Xl 

10 


92 


Sol The expression^ 


1 75 , 1*3 




575 


1 25 4 7—2 1 920 

=^=175 + 114-575 
125 2 6 *920 
=|w + 5f + 'tf§ 

=f + 4+‘'|“ 

-1 4+ S+*62S=2*S2S 


Ans 
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Note 1 In such questions, sometimes vulgAr frachons am 
concerted to decimal fractions and sometimes decimal fr&ctionsare 
converted to \ulgar A careful study in decimals and constant practice 
will enable the student »o understand which method is simple in an 
example. 

Note 2 The result m such questions should be e\pressed in its 
decimal form 


EXERCISE 53. 


Simplify the following •— 

, Hof 10 26 , Ijx 6+ *25 

2fofl05’ 2^of8j-13 25 

3 2 37 of (5 21+6*84) .qs 

*1185 of 12 


5 


6 . 


399 X 007-^000019 + 
3j*rX(lf of 1 08 ) M 

liix (0 6+f) 


•003125 X 48 


0000125 

1 

4 

, *75 

751 

1-25 

1 

2-5 


+3^ f 


6 ifM|;f-55 0025 

Q 1 ^ 1-^*0025 X 05 ^ 45X3^ 

^ liv 1 0025- 05 8 * 

10 ’67 X 67x-67-'001 ‘57 . 

•67X 67+ 067+ 01 1 

'+5S 

n n25 , 5'6of(63-r25) 
r 1 4 of *2^10 * 

19 jVx‘39+-s'^ y 14*2? 

iH(1375 of24) *0102* 

33 of3|-*-8 *527 X 527-!-*223X‘223 
3’2 + 2x 527 -'223 


13 
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14 . 


15 . 


16 


7 5 , ir5-9 4 


65 ll’5 + 2 + 
8H , 1625 


X lOig- — 




I of 2 25 iV of 5r 


3f-»-44 _ 4 75 + 3 8 y. 021 X 0021X210 
5i’Tj-4fs 61-5 15 '007X 1+ * 


RECURRING DECIMALS 

115 In reduction of vulgar fractions to decimals the 
division in some cases does not terminate For the sake of 
illustration we solve a few examples of this type here. 

Examples Express i, A and into decimals. 

W i=3 ll 000 
333 

(«) iV-ll ) 5 0000 
•45.45 

(t«) ^=90 ) 17 000 
188 

We see that the division m each of these cases •does 
not terminate and can be extended to unlimited length. 
Such decimals are called Repeating or Circulating or 
Rccuning decimals 

Definition. A decimal tn ivhtch a figure ora set of 
figut es 1 epeat continually ts called a Recurring decimal. 

The first two examples are examples of Pure recurr- 
ing decimals and the third is an example of mixed recurr- 
ing decimals. 

Definition. A decimal in which all the figures 
recui ts called a pure lectirrmg decimal,, and tn which 
some figut es do not recur ts called a mixed recurring 
decimal. 

Notation. The result is expressed by placing a dot () 
over the repeated figure or figures . Thus the result in the 
first example will be expressed asJ3 where the dot indicates 
that the figure 3 is continually repeated Similarly the 
results in the second and third examples will be written as 
*45 and T8. 
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3 will be read a<5 decimal 3, three recurring and 45 

Will be read as decimal 4, 5 four five recurring 

Note The figure or figures which recur form what is called the 

Period 

116. Terminating or Non-terminating. 

If we were to know that a certain vulgar fraction will 
prcduce a decimal or not, we should reduce 

the given vulgar fraction to its lowest terms, if its denomi- 
nator be wholly made up of the factors 2 and 5. It will be 
expressed as a terminating decimal, otherwise not 

Example Find whether and uV are terminating 
or non-termmating. 

Sol. (i) fiu “( 2 x‘ 2 X2X 2 > 0 )’ denomi- 

nator IS wholly made up of the factors 2 and S, therefore it 
can be expressed as a terminating decimal 

( 11 ) ~( denominator is not 

wholly made up of the factors 2 and 5, therefore it cannot 
be expressed as a terminating decimal 

EXERCISE 54. 


State in each case, whether the equivalent decimal is g 
terminating or non -terminating — 


1. ^ 2 3. eV. 4. 5 t^hV- 

6 i%\. 7 8 nh 9 m. 10 . 


Express the following as a recurring decimal — 
11. I 12 i 13. 14 h 15 tV. 


16 TiV 17. v\ 18 sV 19. 20. A. 

21 5f 22. 3A. 23 9*. 24. S^\. 25. H/v 


12 


27 


-^28 1^90 3 i 

•27 1*3 2 1 * 5 f 


26 
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§17. To convert a pure recurring decimal into 
an equivalent vulgar fraction 

Example 1. Convert 5 into its equivalent imlgar 
fraction 


Sol Let *='5= 5555 

Multiplying both sides by 10, 10a:=5 535 (l) 

But a;='555 . (2) 

Subtracting (2) from (l), we have 9ic=5, 

x,te 5=7 Ans. 

Example 2 Convert '45 into its equivalent vulgar 
fraction. 

Sol. Let x= 45 ='454545 

Multiplying by 100, we get lOOx =45 454545 (l) 

but x= •45'^545 (2) 

Subtracting (2) from (l), we get 99x=45 

x,t e, '45=M Ans. 

From the above solutions we deduce the following 
Rule Make the period the ntmieraioi of the fraction 
and put a miiitber of as many nine as there are figures tn 
the period in the denominator , then reduce the fraction 
to its loicest teims, if possible. 

§18 To convert a mixed recurring decimal into 
Its equivalent vulgar fraction. 

Example 3 Express ”45 to an equivalent vulgar 
fraction 


Sol. Let *= 45= 4555 . 

10x=4 555 
and lC0x=45 555 
Subtracting (]) from (2), 90* =45-4 

45-4^ _ 41 


( 1 ) 

( 2 ) 


45=-^^=-li Ans 
90 90 ■ 

fractmn^**^^^^ equivalent vulgar 

Sol Let *=’4569 =’456969 . 

100* =45 6969’ ' (]) 

and 10000* =4569 6969 . . (2) 
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Subtracting (1) from (2), 9900 a:=4569 
+^ 69 - 45 * 

x,ie, 4569 = 


'45. 


9900 


— Af524 — 3 77 

— — ■ffTf 


Ans. 


From asterisked figures m the above solutions we have 
the following 

Rule Suhtiact the figtaes whtch do not lecitr from 
the given expression and make the dtffeience the nnmeia- 
toi of the fraction and underneath it wnte anumbei con.’ 
sistwg of as many nines as there ate figures that recur 
followed by as many zeroes as theie are figutes that do 
not teem 


Note 1 If a pure or mi\ed recutring decimal be preceded by 
a whole number, the whole number may be lept separate 
Note 2 Trom the abo\e rules we conclude that 

9=^=1, 09=’land 009 = 01 
49=5, 4 59=4*6, 4 02349=4 0235, etc. 
and 99=1, 999=1, 9999=1, 5 399=5 4 , etc 

That IS to sa>, in simplifying recurring decimals containing the 
figure 9 only . Ihe recurring part may be omitted and the preceding 
figure bo increased bv one But you must not be tempted to apply 
the same rule if the recurring portion contain 9 along with other digits 
in any position 


EXERCISE 55. 


Express as vulgar fractions in their lowest terms 
(Questions asterisked to be done mentally ) 


1 

•4. 

2 

*25. 

3 

'27. 

4 

45 

5. 

*081. 

6 

117. 

7 

333. 

8 

576 

9. 

2 O 18 . 

10 

5 444 11 

7148 

12. 

10*296 

^13. 

7 999 ■ 

14 

12 9999 15 

18 2727 

16. 

15 7272 

17 

615384 


18 

857142 

19. 

923076 

20. 

714285 


21. 

*81. 

22 

• 127 . 


23 

256 


24 

26 

’"25. 

49 


’"26. 

5 99 


="27. 

099 

*28. 

419. 


29 

25 9045 


30 

21*5638 

31 

2 257345. 

32 

Prove that 






1 

*2 

•3 

'4 

5 

6 7 

8 

9 

9 I 

2 ~ 

3 

~ 4 ^ 

“ 5 

6 ~ 7 

8 ' 

"" 9* 



Vllll 


DECIMAL fractions 


159 


oa O * 1 , * 1 ^^5 -is *27 36 *45 ^ 

33 Prove that Tr^T"— ■^=T'='7'=T' 

11 1 2 3 4 5 

. ,_‘i42857 *28S714 42857i . 

34 Prove that t~ — j — — 2 ~ — 3 — 

35. Prove that 25 856285714= 50 856 + 

36 Wr\te at s\ght the following as recurring decimals 
t bIS 1 j 1 


§19 Cyclic order of digits. 

The following forms should be verified and committed 
to memory — 

^='142857, 235714 

f= 428571, ^=*571428 
f= 714285, f= 857142 

If the digits of the decimal t 

of ^ be placed round the circle 
we can obtain the results of f, 
f etc., etc., by talcing the digits 
in order in the direction of the 
arrow heads. It will also be 
noted that the decimals 
equivalent to fractions with 

denominator 7 are all pure 

recurring decimals 

The decimals equivalent to fractions with denominator 
13 are pure recurring decimals and can be arranged m 
cyclic order in two sets. Verify and commit these results 
^so to memory, if possible. 

First Set Second Set 

^ir= 076923 iV=T53846 

^=‘230769 384615 

307692 i'f— 461538 

i®a='692307 ^=’538461 

^§=*769230 615384 

il= 923076 11= 846153 
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§20 To begin the period in a given recurring 
decimal 

In a given recurring decimal the period may be suppos- 
ed to begin at any point we please after the first repeating 
figure Thus 

253636 =‘2536= 253636=etc. etc. 

Note Number of fiRures in the period of a recuiring decimal 
may be any multiple of that number without changing the v^ue of the 
decimal Thus 

125='I2525= I252525=etc 

§21. Similar recurring decimals. 

When recurring decimals have the same number of non- 
recurring figures, and also the same number of recurring 
figures, they are said to be Similar Thus 

42 O 23 , *15897 and 8*29055 are similar recurring 
decimals 

§22 To make given recurring decimals similar 

Example. Make 4 023, 2563 and 564 similar 

Exp. To make similar recurring decimals, there 
should be the same number of non-recurrmg figures and also 
the same number of recurring figures in each case As the 
highest number of non recurring figures in the given num- 
bers is 2, extend each decimal to two non-recurring figures. 
Also the numbers of figures in the periods are 1, 3 and 2 
respectively , so to make the same number of recurring 
figures in each case, extend each decimal to 6 recurring 
figures which is the L C M. of 1, 3 and 2. 

Thus 4 023=4 02 | 333333 
'2563= '25 635635 
564 = 56 ! 464646 

EXERCISE 56. 

In each of the following recurring decimals begin the 
period at the fourth decimal place — 

1. 5234 2 5468 3. ’567 4. 2156 

5. 23563 6 25438. 7 2564. 8 123567. 

9 Extend 24, 576 and 57 so that they may have 
the same number of figures in the period 



VIll] 


DECIMAL FRaCTIOHS 


161 


Make the following sets of recurring decimals similar 
10, *25, ’56. 11. 356, 78 

12. 3456, -378 13 '023, 5678. 

14 '5, O05, OOoi 15 ‘065, *085, *085 

16. '225, ‘0225, 00225 17. 576, 00356, 0004325 

18 3 1256, 5 012356, 2'1 235 

19 Extend 234, '2345 and 2345 so that they may 
have the same number of recurring figures. 

§23. Addition of Recurring decimals 
Rule Make the decimals similar and then to be 
accwafe m answer i etat,i two more figures of each than 
the lequtred numhei and then add them ns usual 
Example 1. Add together 235, 5 0024 and 6 7l4. 


Sol. '235 = 23 

555555 

55 

5 0024 = 5 00 

242424 

24 

6 714 = 6 71 

471471 

47 


sum= 11 95269451 Ads 
§24 Subtraction of Recurring decimals 
Rule, Pioceed as in the case of addition 
Example 2. Subtract 15‘00345 from 18 00235 
Sol. 18 00235 = 18 002 I 352352 J 35 
15 no H5=: 15 003 S 45454§ I 45 
Difference= 2 998897806 Ans 

Note If the ansvier in addition or subtraction is required 
correct to certain decimal places, the extra figures are neglected and 
the retained portion is increased by unity if the first figure of the 
neglected portion is either 5 or greater than 6 

EXERCISE 57. 

Add together accurately ■ — 

1 32, 48, 58, 4§. 2 2 02. 5 043, 8-56425, 9 8935 

3 4 25, 0023,3 784, 52632 

4. 15 235, 02356, 9 8023, 15 i2. 

5. 2 5769, 7 20123, 8 2355, 5'7t. 

6. 21‘23S6, 5 432, 8 023, 6*2354 

7. 12 5326, 18'2563, 7 563402, 2 1 
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8. 13*2356, 21*02356, 12 023, 8*246. 

9 7*12356, 11 2356, 2*0235, 8 9356 

10 16 23, 21 567, 45;2356, 9 8235 

Subtract — 

11 15 236 from 21*5623. 12. 19 5034 from 35 9835 

13 12 3756 from 18 98356 14. 32*7432 from 48*7495. 

15 28 235678 from 35 235678 

§25 To multiply a recurring decimal by a whole 
number or by a terminating decimal 

Rule Extend the deamal 2 or 3 places beyond the 
end of the period tn o'der to ensure the coriectness of 
the last digit retamed and proceed tn the usual way. In 
the pinduct, point off a<s many decimal places as theie 
aie decimal places tn both the mitlUpltcand and multi- 
plier together The product will also be a recumng 
decimal o} the same kind as the multiplicand, t e , with 
apeiiod containing the same number of digits. 

Example' 1 Multiply 5 2465 by 215 

Sol. (1) 5 2465 65 (2) 5 2465 65 

215 21J 

26 2328 26 2328 28 

52 465 52 4656 56 

1049 31 1049 3131 31 

1128 0116 Ans 

Extend each line by repeating the digits of the period 
and then add as shown in (2) 

Example 2 Multiply 3 54268 by 144. 

Sol 3 54268 268 

*144 1417073 073 

1417073 14170730 730 

1417073 35426826 826 

354268 51 014630 629 

= 51014630. Ans. 

§26 To divide a recurring decimal by a whole 
number. 

Example 3 Divide 15*i235 by 6. 
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Sol. 6) 151235 = 6) iyi235123512351235 

2*5205853918725205 
2*520585391872. Ans. 
Example 4. Divide 15 9356 by 124. 

Sol 124)r5 9356356356356356356( 1285131906099648035 
124 
353 
248 
1055 
992 
636 
620 
163 

m 

395 

372 

236 

124 

1123 

1116 

756 

744 

1235 

1116 

1196 

1116 

803 

744 

595 

496 

996 

992 

435 

372 

636 

620 

*12851319060996480^ Ans 16 
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127 To multiply or divide a recurring decimal 
by a recurring decimal. 

Role Reduce the recnrnng decimals to vulgai ftac- 
Uons, then multiply oi divide as the case may be and 
reduce the lesultmg fraction back to the equivalent 
decimal 

Example 5. Multiply 105 by 3. 

Sol 

3=|=i 

. the prodact=ii®^xf=^'*^='035 Ans. 

Example 6. Divide 1 28 by 064 

Sol. 1 28= 

*. the quotieiit=f|“9'lfe=f I X W =20 Ans 

EXERCISE 58 

Simplify ■” 


1. 

512X6 2 ’335X15 

3. 025X36 

4. 

1 516X24 5 20315X45 

6 6 3025X216. 

7. 

4 125-7 8 3’156— 12 

9 6’5601— 16 

10 

1240125-124. 

11 

15'0286^136. 

12 

8 72—288. 

13 

81 X Oil. 

14 

’37 X 297 

15. 

'033 X '66. 

16. 

2285714 X 46 

17 

6428571X2 074. 

18 

2142851 X 1 3 

19. 

49’3 X 29954 

20 

2'3571428-10’2142857. 21 

1 90- 583. 

22 

1183— 249 

23 

'142857-1 857142 

24. 

89i-l 29 

25 

'125-’251 

26 

153846—1 076923. 

27 

41 1’3519— 16 5881. 

28. 

■307692- 538461 

29. 

7 59-'079. 

30 

857142 X 5384ta— 

1 153846. 


31 

2’1428571— 07692307 X 2 3 
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DECIMAL MEASURES 

^28 Reduction of simple decimal quantity from 
one unit to another 


Example 1 Reduo 
Rb. 4‘16625 to pies 

Sol 4' 16625 rupees 
16 

66 66000 annas 
12 

799 92 pies Ans 


Example 2 Reduce 
95445 lbs. to tons 

Sol J 4)95445 lbs 
28=4X7 (7 )23861 25 

4) 34t.8 7500 qr. 
2 0) 852 lit7500cw t. 
42 6093 75 tons, 
Ans. 


EXERCISE 59. 
Reduce [based on Ex 1] — 


1 Rs. ‘375 to pies. 2 Rs. 15 1875 to pies. 

3 '01125 of Rs 120 to pies 

4. £ 15625 to pence 5 ‘035375 of £60 to peace. 
6 '15875 days to sec. 7 8‘125 of 20 days to mm. 

8. 2*1625 mds, to chks 9 21 1325 of 20mds tosrs, 

10. 4 1225 tons to lbs. 11 2 625 of 125 tons to qrs. 
12 1 1625 of 20 tolas to ratUes. 

Reduce [based on Ex 2) — 

13. 5 chks to maunds 14 117 pies to rupees. 

15 1645 lbs to tons 16 12321 pence to £, 

17 7875 seconds to hrs 18 121 yards to miles 

19. 15620 4 chks to mds 

20. 825 of 1600 pies to rupees 


129 Reduction of compound quanddes to Rtmptp 
quantities and nice versa 

pe method will be bast illustrated by the followijJB 
solved examples — 
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Example 1 Reduce Rs. 12 109375 to Rs a.p. 


Sol. Rs. 12*109375 
16 


a. 1*750000 
12 

p 9 00 


The Rs. 12 IS not reduced 
to annas 


The anna 1 is not reduced 
to pies 

Rs 12 109375=Rs. 12 la. 9p. Ans 
Example 2. Reduce Rs 15 la 9p, to Rupees. 


Sol. 


12)9 OOP 
‘75a. 

r 


16) 7*75Q000g 
484375 
15 


Rs. 15 484375 Ans 

Example 3 Find the value of 3 *725 of 12tons 12cwt, 2gr. 
Sol. 4) 2 0 qr. 

5 Cwt. 

12 ; 

20) 12 500 cwt. 

625 tons 

12 


12 625 tons 

•'* 3*725 of 12 tons 12 cwt 2 qr. = 12*625 X 3*725 tons 

= 12*625 
3 725 
63125 
25250 
88375 
37875 

' '47*028125 Tons 
20 

0*562500 cwt. ' 

4 

2*2500 gr. 

47 tons 0 cwt, 2‘2S qr Ans, , 
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Note Sometimes the compound quantity is not reducible to 
decimals In such cases we proceed thus — 

12 tons 12 cwt. 2qr. =1010 qr, 

3 725 of 12 tons 12 cwt 2 qr.=1010X3 725 qr 

=3762*25 qr 

4) 3762 25 qr. 

20) 940 cwt. 2*25 qr. 

47 tons 0 cwt. 2*25 qr. Ans, 

Alitcr. 3 725=id6& — w 


and so on« 


3 725 of 12 tons 12 cwt. 2 qr. 

(12 tons 12 cwt. 2 qr.) X 149 
“ 40 

Example 4. Find the value of double oi £ 31 2585. 

Sol 31 2583/33 

2 

£62 5166/66 
2 0 

8.10*3333/20 

12 

d. 3 9998/40 

the required value=;^’62. lOs. 4d. Ans 
EXERCISE 60. 


Reduce to compound quantity . — 


1 Rs 12 129375 
3. 16 29625 mds. 
5. if 16 1625. 

7. 12 18725 yards 


2 Rs. 16*22875 
4 24*9125 mds. 
6 ^21 4875 

8 12*16925 touB 


Express the following as a decimal of its highest 
denomination , — 


9. Rs 15. 8a. 6ii. 10 Rs. 21 \3a.9p 

11 ^18 12s. 9d. 12. £12 17s. 6d 

13. 5 tons 15 cwt. 2 qr. 7 lb. 

14 16 tons 16 cwt. 1 qr 14 lb 

15, 12 yards 2 ft 3 m T6 12 mds 28 sr ■» rbb 
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Find the value of (by use of 1st method Ex. 3 if 
possible). 

17 ‘25 of Rs 12 13a 9^1 18. '5 of Rs 2. 6a. 4'8ii. 
19. 125 of Rs 21 8a. 6p 20. 3 Ob of Rs. 2. la. 

21 625 of 2 yards 1 ft 6 in. 

22 375 of i,\2 13s 9d 23 '428 of £l. 8s. 

24 ‘4135 of 25 4583 of Is. 

26 *358i of /4 18s. U 27. 01 X 01 of Rs. 749. 4a. 
28 8 7]875 of5a.4A + l 146875 of Rs. 3 5a 4^ - 

0625 of Rs. 10 8a. 

29. 325 of a^"!. ls.+ 54 of 8s 3rf. + '027 of ;^'14 6s. 

30. '025 of 7 mds. + 2 12 of 15 mds -3 15 of 4 mds. 

31. ‘7 of 7s 6d -‘84 of 16s 6<i. + ’927 of £2. 10s. 5d 

32 5of Rs 7 8a — 05 of Rs 4 6a.+ 02of Rs. 21 9a. 

33 7365 of ^3 6s 8d + 504 of aflS. 12s. 6d.+ 
2*102083 of £2 

34 38^ of £8. 16s. 3d + 6^ of of 7s. 8id. + of Id. 


§30 To express one concrete quantity as the 
decimal of another concrete quantity of the same kind. 

Example 1 Reduce Rs. 2 la. 6p. to the decimal of 
Rs, 8. 6a. 


Sol 


The reqd. decimal 


_ R<i 2 la 6j!> _ 2*09175 
Ks 8 6a 8*375 
=8375)2093*75(25. Ans 
16750 


41875 

41875 


Aliter, The reqd. decimal =~~7p%^=|f 

Rh 8 6a -V- 

=llXTrV=i= 25. Ans. 
Rule Express both quaniiUes m ft action of the 
same denomination and then proceed as tii Ait. 30, 
chapter VIJ 
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EXERCISE 61. 

Reduce the first of the two given quantities to the 
decimal of the second • — 

1 Rs 2 8a , Rs 5. 

2 Rs 5 4a , Rs 21 

3. Rs 5 8a. , Rs 27 ga 

4 Rs 7 8a 9i> , Rs 30 3a 

5 Rs 21. 2a bp , Rs. 169 4a, 

6 £2. 9d , £9. 7s. 6d. 

7. £25 Is 6d . , £50. 3s 

8. 15 mds. 4 sr. 8 chk , 75 mds 22 sr, 8 chk 

9 17 mds 8 sr 6 chk , 68 mds 33 sr. 8 chk. 

10 12 tons 16 cwt 2 qr. , 51 tons 6 cwt 

11 Rs, 21 2a 4p , Rs. 169 2o 8p. 

12 Rs 16 8a 8^ , Rs 66. 2a. 8p 

13. £5 8s 4rf , £i5 6s 8rf 

14. ;^’12. 13s 8rf , ;^‘50 14s M. 

15. 7 ft. 4 in ,9 yards 2 ft, 4 m 

16 Reduce Sj sq. yds. to the decimal of an acre. 

17. What decimal of £2. 13s. 4i. is ‘0625 of 2’6 of 


£l, 6s 8<f > 

18 Simplify 
2 


“2‘083 of ^ ^ ^ 9r 20 lb 


10 cwt 2 qr 11 lb 


and reduce the result to the decimal of 1 1. 

19 Find the value of I I’V of 01236 of Rs. 5. Ua. 8*. 
and taking the rupee as worth Is 5\d express the result 
as the decimal of one shilling 

20. Express f of 7s. 6d + 1*25 of 5s -’545 of 93. 2d, 
as a decimal of £l^ 

§31 We now close this chapter with the following 
miscellaneous exercise — *wuuwinB 
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EXERCISE 62 

Simplify and give answer in decimals if possible . 
, 81X 005 ^ •003><:i5 

45 ‘ 0035 

2-46-2 30 , ^ 

^ ‘3+ 127 19* 

4 125 x( 1750 of 285714\ 

•00025 

^ *0025 + 1 6 713 + 2*625 

3 6 ^ 127-10 2 

. ‘12of (0104- 002)+ 36X‘002 


*12 X 12 

I ,,,3 70371 
100 

x'54. 

1 100 

•'-Sa-iVi. 

4 2-3*14 

13of4 

13 + 2102 ' 

“ '37 of 8*81 


in •285714 X 4^ , 

13 1| 

■ji 2j'-H ,43 

■ir+4 

12« s ~xj. B i42857 of 10r*jjV« 

3*125 ., 24 2-2 , 187 5 

^^* 2'^°^^^F5°^T42* 

Id CMlnfSl] /y r 4 1 

\3 16 ^’OOOs) \ 7 °^5 625 )’ 

IK 2 8 of 227 4 - 4 — 2'83 , 68of3 

1136 ■^16 + 2*629°* 2 25 * 

,, -14285*? X 076923 2 75xi]-25 , 

^^* ^10989 62 
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1'83+2 0416+‘3-3| ^66l 
1 0025+ 0625-1^ ‘100^ 

0 a a •147X4*4 

18. •426of^^of-~^of^^~Pof;£-l. 17s gi. 

IQ 2i + | of 2f— Ij j. 20 1 of Imd. 30i sr 

3'6 + 15 X 4— '24- 2 1 17‘5625 of 2 md. 20| sr. 

of Rs. 2 8a 

51 of ‘2 of 2 571428- l-(f+‘5) 
f 05 1 

1- A of I ‘5+^ of 142857 of 1 ^ J 

21. (2'364 - 1'697) + 1 3 x (2 4 + 7'5) ->■ 


90 0016 X '025 '1216 X 105 X '002 16 

325 X *05 08512 X *625 X *039 2 3 

oq r (3|x5i)-(3iX4f) 1 rr405 6'3. 

[3f-(Si-3i)+4|. 21 ^28'1 

ofRs 7ij+‘02^ ofRs 125 7a 6p. 

2’5-6’08+4 7 (Slofi)-/^ . 

‘^^* ( 2 X 8 3) -(2 X -55) of rV) + (f's-i) 

OR It f— i '05 X 7 ^ Rs. 2. 7a. 

3 3X10+1''' *071 °‘Re 1.13a 
- 5 75- 428571 of 15i+2A— 1 44 2 8xn36 

2i|X5 6-3 36 ^ 31 8i 

27. How many times can 34 be subtracted from 
27 679, and what will be the magnitude of the remainder ? 



CHAPTER IX. 
APPROXIMATION. 

U. The need for approximation. 

Suppose we have to divide a distance of 10 yards 2 ft. 
S 6 m into 100 equal parts, then each part is, by calculation, 
3 876 in If we are to mark these divisions, we should draw 
a straight line and mark off along it a length of 3'87 in To 
do this, we first take 3 inches, then along the next inch, 
which IS divided into 10 equal parts, we take 8 tenths or 8 
small sub divisions. To get the remaining 7 hundredths, 
we must sub-divide the next tenth of an inch into 10 
equal parts and take 7 of these This is very difficult to do, 
for a tenth of an inch is too small to admit of further equal 
sub divisions If, moreover, we wish to get a straight line 
3 876 inches long, a hundredth of an inch is to be sub'divi> 
ded into 10 equal parts and 6 of these are to be taken. This 
IS a very small line which cannot be judged by the eye or 
measured with any ordinary instrument Thus owing to 
either imperfection of our senses or want of very delicate 
instruments, we are obliged to impose certain limitations on 
the extent of our measurements In the calculation of 
lengths expressed m inches, we should be satisfied with two 
decimal places and if theie is a third decimal place as in 
3 876 in., the figure in the third place, vis , six thousandths 
may be roughly taken to be one hundredth of an inch Thus 
3’876 m IS appioximately equal to 3’88 inches. 

S2 Error. 

Approximation always involves some error, i, e., there 
must be some difference between the actual value and that 
roughly taken for our purpose In the above example, when 
S 876 in. IS changed to 3’88 im, the error is 3 88 —3 876 or 
'004 in , but if 3 876 m. is changed to 3 87 m , the error 
is '006 in Since the error '004 is less than the error 006 
m., the former approximation, viS , 3 88 is nearer the truth, 
j e , the actual value of 3 876, 3*88 is said to be correct to 
the nearest hundredth or correct to 2 decimal places 
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Again i'V=’2941176+ If we wish to apptoximafe 
to the result by lerminat ng the operation at the 5th place, 
ue write i'V= 29U2, but if at the fourth place, then we 
write iV=*2941, and so on. From this we evidently have 
the following 

Rule. Increase ihe last figure tn the result by 1,tf 
the next figure ts 5 or greater than 5 

The reason for this is evident from the illustration 
given above 

§3 Significant figures. 

The following examples explain clearly the meaning of 
the expression ‘significant figures’ — 

(а) {») The distance between two places is 1700 miles 
correct to the neai est hundred Here the unit of measure- 
ment IS one hundred njtles and the distance is stated to be 
17 ^nch umts con ect to ihe neatest umt The figures 17, 
which give the number of units, are said to be significant ; 
while the two zeroes, which express the magnitude of the 
unit, are said to be non-significant. 

(n) The distance between two places is 1700 miles 
correct to the nem esf mile , here the unit is one mile and 
hence all the figures are significant. 

(б) The length of a line is *07 inch, correct to the 
2nd decimal place. 

This means that the length is 7 hundredths of an inch 
correct to the nearest hiindiedth , here the unit is hundreth 
of an inch , 

. the significant figure is 7 and the zero at the 
beginning is non-significant 

Note Thus zeroes at the ^ ei> beginniiig of a decimal are alv ays 
non-sigtuficant From the e\amplea gt\en above it is clear that 
sigtiificaiit figures are those which in anj approMmate result evpress 
the numbet of units, correct to the nearest such unit 
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Absolute error, relative error and percentage 
(I) Absolute error and (2) 


§4. 

error 

Errors are of two kinds 
Relative error 

(1) Absolute error=Actual value— approximata 
value 

For example if 1 metre=39 3707 in. and if we take 40 
in to be approximately equivalent to 1 metre, then the 
absolute error =40— 3 9'3 707= 6293 in 

/■o\ -o 1 ^ — Absolute error 

(2) Relative error= — ;= j . 

True value 


6293 in 

In the above example, the relative error= 

39 3707 in. 

6293 
39 3707 ' 

= 01 S9. 

The percentage error=the relative error x 100. 
the percentage error in the above example 
= 0159X100=] 59 

The relative error is more important than the absolute 
error e. g., if 1008 is taken as 1000 and 68 is taken as 60, the 
absolute error 8 IS the same in both cases , but the relative 
error in the first case is and m the last case it is 

b%=A' Hence the relative error is much greater m the 
latter than in the former case 


§5 Contracted Addition and Subtraction 
In all approximate additions and subtractions where 
a certain degree of accuracy is required, it is enough to 
retain in each quantity two more places of decimals than 
the number specified 

Example 1 Find, correct to three decimal places, the 
sum of 16 81984 , 016 , 142857 and | 

Sol. Explanation, 


16819 

84 

'016 

66 

•142 

85 

1= '833 

33 

17812 

68 


A vertical line is drawn 
after the third decimal figure 
to show that the figures follow- 
ing are unnecessary except for 
determining the figure to be 
carried to the third decimal place 

the sum is IT’S 13 correct to the third decimal place Ans 
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Example 2 Subtract 361f from 1082*835, showing 
the remamder correct to four decimal places 


Sol. 1082 835=1082*8358 35 

361 f= 361 7H2 85 
721*1215 ! 50 


* the remainder correct up to four decimal places is 
721*1216. Ans 

§6. Contracted Multiplication 

In multiplying one long decimal by another, it is 
generally required to get ihe^ro&act ai>p}QXtmately correct, 
j e , as far as a certain number of decimal places The 
following Rule enables us to shorten the work — 

Rule. Mafk off in the decimal parts of the multipli- 
cand as many figures as is one more than the number of 
decimal places we aie tequired to tefatn tit the product, 
under the last of these figures place the unit’s figure of 
the multiplier writing the figures in the reverse ordei> 
Omit decimal points of both the multiplicand and multi- 
plier and add O’s {if necessary) in the multiplicand, so 
that every figure of the multiplier shall have a figure 
above tU Begin the multiplication with the last right 
hand figure of the multiphei and multiply in succession 
by each of the other figm es, in each case beginning the 
multiplication from the figure above the one we are multi- 
plying by, taking care to cany to it the nearest ten from 
its product with the next figure on the right in the multi- 
plicand Place the unit’s figure of all these partial pro- 
ducts in the same vertical lute , add as usual and mark 
off the required number of decimal places in the lesuU 
sinking out the last figure. 


Note In carrying the nearest te«, if the product IS a number 
from 6 to 14 carry 1 , if from 15 to 2t carry 2 and so on If the pro- 
duct IS 4 or less than 4, carry 0, t e , reject it (Art 2) 

Example 3 Multiply 459 63524 by 25*4637 giving 
the product correct to 3 decimal places. 
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Sol 4596352 4 

73645 2 
919270+ 8 
2298176 2 
183854 1 
27578 1 
1378 9 
321 7 

11704 013 8 1170+’014 Ans 

Example 4 Multiply 00040635 by 241 6358 retain- 
ing 6 places of decimals. 

SoL 4063 50 

85361 42 
8127 00 
1625 40 
40 64 
24 38 
1 22 
20 

^ 

09818 87 098189 Ans. 

Example 5. Multiply "453 by 0169+ correct to 4 
decimal places. 

Sol. 4530 0 

49610 0 
453 
272 
41 
2 

00768 •. *0076 Ans. 

Note 01694 is ivntten as 0 01694 
§7 Contracted Division 

In dividing one decimal by another where the quotient 
is required correct up to certain number of decimal places 
we observe the following 
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Rule Mahe the divisor a whole number , fiy to 
find out — by mere tuspeciton by tahng one single step 
in the oidinaiy way, — the nature of theieqmredquotient, 

I e, how many integial figuies are expected in the 
quotient and also the whole number of figures in the 
quotient , from the leH of the dtvisoi cut ojf this number 
of figures and one mote for approximation and stiike out 
the rest. Proceed one step with this new divisor but 
in multiplying its fiist figure by the quotient figure, 
carry the nearest ten (see Note Art. 4) from its product 
with the next figure on the right Instead of bringing 
down afiguie to the remainder, strike off another figure 
fiom the divisor and proceed as befoie, till all the figures 
ut the divisor are exhausted. If the numbet of figuies 
in the divisoi is less than the number of figuies to be 
cut off in the very beginning, ihenpioceed in the oidinaiy 
way until the number of figuies still to be found in the 
quotient is one less than the number of figm es in the 
dtvisoi and then apply the Rule 

Example 6. Divide 2508 928065051 by 92 410357 
correct to four decimal places. 

Sol Evidently the integral part of the quotient v. ill 
contain 2 figures and since 4 places of decimals are to be, 
retained, therefore 2+4=6 figures are retained in the divisor 
and I more for approximation makes the divisor have 7 
figures, VIZ , it is written as 924103,5 

X X X X X X 

9 2 4 1 0 3, 5)2508928 (271498 
1 848207 

660721 here the divisor is 924103 
646872 and carry 2 from 7X3 

13849 . . . 

9241 

4608 here the divisor is 924 and 

3696 carry nothing from 4X1 

912 

83 ^ " 

80 here the divisor is 9 and 
-;74 ' carry 2 from -8 X 2 


F 12 
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With each new figure in the quotient a X mark is 
put upon that figure in the divisor which is not to be taken 
in the next step and so on until all the figures in the divisor 
are exhausted. 

the quotient is 27 1498 Ans. 

§8 Multiplication and Division Combined 


Example 7 Find the value of 


346 25X32 164 


correct to 3 places of decimals 

34 625X3 2164 


Sol The exp = • 


7 3296 


732 96 


, wnence we esti- 


( 35x3 \ 

— 7 — 


1 e., the integral part in the result shall contain 2 figures. 
But as the result is required to be correct to 3 decimal places, 
we require (2 + 3) or 5 stgntficant figures in the result, so 
that 5 + 1=6 figures must be retained in the divisor, but as 
there are only 5, we shall proceed in the diMsion one step 
by the ordinary method , (or we could put one zero after 6 
in the divisor, making it 7 32960) 

Again the rough estimate of the numerator shows that 
to make the first step of the division, 6 figures will be re- 
quired in the numerator, but as the numerator (34X3) has 
3 figures in its integral part, the product is to be correct to 
3 decimal places. 

The work, therefore, is as follows — 


34625 

0 

X X X X X 

7 3 2 9 6)111367(15194 

4612 

3 

73296 

103875 

0 

38071 

6925 

0 

36648 

346 

3 

1423 

207 

7 

733 

13 

8 

690 

111367 


659 

31 

the product is 111 367 upto 3 29 


decimal places 

. the required answer is 15T94. Ans 
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Example 8. Divide '257917 by 2*03458 approxi- 
mately correct to 7 places of decimals 

Sol In this case, evidently the quotient will have no 
integral part Since 7 places of decimals are to be re- 
tained, the divisor must consist of 8 figures , but as there 
are only 6 figures in the divisor, proceed in the ordinary 
way for 8 —6=^2 figures in the quotient, when the number 
of figures still to be obtained will be one less than the 
number of figures in the divisor. Then apply the rule 
given above 

X X X X 

2 0 3 4 5, 8)2579 1'70( 1267667 
20345 8 
5445 90 
4069 16 

1376 here begin to apply the Rule 
1220 75 
155 99 
142 42 
13 57 
12 20 
137 
1 22 
15 
14 

ttie quotient is 1267667 Ans 
Example 9 Divide 549532676 by 93 1'2167 correct 
up to 7 places of decimals 

Sol By inspection, we find that there will be 3 zeroes 
after the decimal point in the quotient, hence 7—3=4 
figures are wanted in the quotient, we retain 4+ 1 =5 
figures in the divisor and proceed thus — 

XXX 

9 3 1 2, 1)54953 (5901 
46561 
8392 
8381 
11 
9 


the quotient is '0005901, Ans 
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§9 Scries. 

The value of a senes is often required to be correct to 
a certain number of decimal places In such cases, we 
observe the following 

Rule Woik out each fetm tn decimals, tahug help 
ill each step, 0/ the pi ecedmg term and continue tins 
method till a teim becomes so small that it does not affect 
the lequned result. 

Example 10 Find the value of 




to 6 decimal places. 




Sol 

1=] 

= 

1 000000 

0 

1 

1.2 


= 

500000 

0 

1 

1.2 3 

of previous result 


166666 

6 

1 

of „ „ 


041666 

c 

1234 



1 

■ ~ S of ,, „ 


"008333 

3 

1 2345 


1 

0 

II 

-- 

001388 

8 

1.2.3 4 5 6 


Similarly next term 

= 

000198 

4 

Tl 

tt tl 


000024 

8 

• 1 

II II 

= 

000002 

7 

>r 

11 II 


000000 

2 


= 1 718281 4 

the required value is I 718281. Ans 


Note We slopped at Ihe term -iiliich being converted to deci- 
mals, prodticed si\ reroes in the first si\ places and as such this term 
as \ ell as the term following it could not evidently affect the result 

EXERCISE 63 _ 

Write dottn the following numbers correct to 3 
siginhcant figures — 

1 640834 2 487634. 3 9 06784. 

4 "0008346 5 8*482 6. "008092 
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7 Gi\en that 1 cwt =2465 grammes find the equi- 
valent of 1 cwt, in grammes correct to two stgntficani 
figures 

Find the result correct to 2 sigmficant figures m the 
following — 

8 150'3806 + 64'0098 + 1009 + 0 8345 

9 1008 053-678 349 

10. f+f-f 11 818’6025 + 41*3892- 008765 

12. Find the value of 51 142857— 5 323 correct to 7 
places of decimals 

13 Find the sum of 5*23, 162 4302, 12*0789 and 
14 3096 to within one thousandth 

14. Multiply 00083+7 by 1 0856 correct to 3 signifi- 
cant figures. 

Give the following products correct to 2 decimal 
places — 

15 0 6208X3*453 16 8 4376X153*2986 

17 708*00083 X 0004684 18 *005683X101278*3. 

Find the products in the following correct to the third 
decimal place — 

19 0 0007895X108*394 20 (1 3825)*. 

21. 62 843 X 008345. 22. 6 0C08375X 000483 

23. Multiply 86858896 by 1*0986123 retaining 5 
places of decimals 


Divide — 


24 865 345 by 32 438 to 3 significant figures 

25 056789 by 139 28 „ 

26. *834952 by 156 24 „ „ „ 

27 Divide 12*384693 by 168 0876 correct to the 
second decimal place 


28. Divide 1 0896543 by *689763 correct to the 
second decimal place. 

29. Divide 0 38465 by 0 48796 correct to the second 
decimal place. 



182 


AUlTHMtiTlC MADE EASY 


CMaP 


30. Divide 1 by 3 1415926 to four places of decimals 
31 Find the reciprocal of 6 8438 to 3 places of 
decimals 

32. Simplify correct to 3 places of decimals 
33 Divide 2 34721 by 2*27924 retaining 7 places of 
decimals 

Find the value of 


34 1 + - • + , . to 7 places of decimals 

ID I j 0 


35 -r+ -rx ^ + + X T5r- + 


1 1 1 

5 3 ^ 5^ 

to 6 places of decimals 

36 


J_ 

5‘ 


5^ 


I4-I+JL + 

4 ^ 4^ ^ 4» ^ 


37 

38 

39 


1 


1+ J_ + -i- + 

4 46 468 


to 3 places of decimals. 
+ 3 „ 


3 


16 

1 


■mu 




40 rV 


3 5 3" 5' 


2 

3®.5‘ 


2 c3 a3 c« + 


Evaluate the following correct to two decimal 
pl&CfiS ~ 

- 8 785X16 403 . 000567-26*893 

48 349 ‘ 4183 

43 Find the value of (1 07)^® correct to four decimal 
places. 

44 Find correct to 5 places of decimals the value of 

9 3 9® 5 9® 7.9^ 


45. Find the value of 
correct to 4 places of decimals. 



CHAPTER X. 

PRACTICE. 

1 1 Aliquot part. An aliquot paH of a quantity is 
a fraction of it, having unity for its numerator, t c., when 
one quantity is an exact part of another quantity it is called 
an aliquot part Thus 8a —i of a rupee and is therefore 
an aliquot part of a rupee. For the sake of convenience 
we give below a table of aliquot parts which are generally 
used in practice. 


12. Table of Aliquot Parts 


Of a Rupee 

1 


Of a Seer 

8a 

Rupee | 

8 chk. 

=i Seer 

5a. Ap, 


91 

4 

„ 

4a. 

=i 

»? 

2 „ 

=1 „ 

2a 8p. 


n 

1 

1 

» 

2a. 


ii 


Of a Pound 

la 4^1 

— 3^ 

tt 

10s. 

-i Pound, 

la. 

— iV 

M 

6s. 8d. 

-i ,, 

Of an anna 


Ss. 


6p 

= i , 

Anna 

4s. 

=1 .. 

Ap 

=i 

« 

3s Ad 

„ 

3p. 


19 

2s. 6d. 

=1 « 

2p 

—i 

19 

1 2s 

~tV I, 

lip 

=i 

?> 

Is. 8d. 

—A ,r 

IP. 

—3^ 

91 

Is Ad 

“A ,1 

Of a Maund 


Is 3d 

II 

20 sr 

Maund 

Is 

”■2^ „ 

10 


1 

” ! 


Of a Shilling. 

8 „ 

— i 

>9 

6d. 

=1 Shilling 

5 ,, 

» 

19 

4d 

==i „ 

2 sr 8 chk. 


99 

3d. 

=i 

1 ,.4 „ 


19 

2d. 

» 

1 sr. 


99 

lid. 





Id. 

I. 
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Of 

a Ton. 

Of a quarter 


10 cwt 

Ton 

14 lbs =i quarter 

5 

»» 

*“4 II 

7 „ =i 

If 

4 

tf 

fi 

^ ” li 

If 

2 

17 

2qr =i „ 


If 

2 

77 

— II 

2 1, — TT 

tf 

1 

If 

1 qr =tV II 

If ,1 

If 

1 

If 

i*b II 

11 

If 


Practice is a short method of calculating the cost of a 
’ given quantity by means of aliquot parts when the cost of a 
unit IS given 

There are two kinds of Practice — Simple and Com- 
pound 

L SIMPLE PRACTICE, 


13 The following examples will explain the rule for 
Simple Practice — 

Example 1 Find the price of 25 mds, of rice at Rs 5 
13a. 4A per md ■ 


Sol. 


Rs 

a 

P 






25 

0 

0= 

5 

:pnce at 

Re. 1 per 

md. 



125 

0 

0= 

II II 

Rs. 5 

II 

8’a. = 

of Re. 1 

12 

8 

0= 

" If 11 

8a 

II 

5a 4jp, = 

:iofRe 1 

8 

5 

4= 

>1 II 

5a 4^. 

II 


i 

145 

13 

4 

Ans. 




Note It IS sometimes very convenient to subtract an aliquot 
part (see E\ 2) 

! Example 2. Find the value of 12 If articles at Rs 5. 
14ff. 8p. per article. 

Sol Re. f=12a. and Rs. 5. 14a. 8^.=Rs 6.'^1<». 4^* 
The price of 121f articles at Re. I=Rs. 121. 12a 


la. 4^ = 1 ^ of 
Re. 1. 

by subtraction 


Rs. 

a p 

121 

12 0 


6 

730 

8 0 

10 

2 4 

720 

5-8 


,, ,1 Rs 6 tt »» 

It tt 1 ^. tt tt 

.. .. Rs 5. 14a. 
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Example 3 Find the price of 2155 tables at ;^^22 
13s per 100 

Sol £ 

21 55 

72 

4310 
4310 
474 10 

10s=^cfa;f 10 775 
2s =1 of 10s 2 155 

Is =i of 2s 1 0775 
3d=ioi Is ‘269375 
Ud=iof 3d •1346875 

488 5115625 

M 

10 2312500 

12 

2 77500 

. the required price is ;f488 10s Tilid Ans 


Example 4 Find the price of 124^ articles at Rs 21. 
la, 7p per article 


Sol 

Rs ■*' 
124 

a. 

5. 

P 

4 =price at Re. 1 per article. 


870 

5 

7 

4= „ 

Rs. 7 

i7 7i 


2611 

0 

3 

0= „ 

Rs 21 

31 » 

7tr=iVofRs 7 

54 

6 

4= „ 

7a, 

)> }> 

of 7a 

4 

8 

6^= „ 

7P. 

If 3) 


2669 

14 10s Ans 




Note The student should very carefully note the aliquot parts 
in such examples 


EXERaSE 64. 

Find, by Practice, the price of the following articles 

1. 32 at 2a. each 2 40 at Sa 4p each ^ 

3. 50 at 6ff each 4 65 at lOa each. 


= Price St £l per 

ICO tables 


» £22 „ 

33 >» 


■> 10s „ 

f> 


„ 2s» ,, 

S3 33 


11 Is. II 

33 33 

— 

II 3d „ 

S3 33 


.1 Htf. II 

33 33 
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5. 75 at 13av ^p, each 6 85 at I2a> each 

7 121 at Rs 2 6(1. each 8. 12+atRs4 lOtf. each 
Use one aliquot party only (9—20) 

9 125 at Rs 3 3fl: each 10. 12? atRs 5 5« each. 

11 145 at Rs 7 7a. each 12 123 at Rs. 9 9a each. 

13 127 at Rs. 11 Ua „ 14. 128 at Rs 13 13a „ 

15 125 at Rs 21. 7a. „ 16 137atRs 27 9a „ 

17. 150 at Rs 26 13a „ 18 145 at Rs 45. I5a. >i 

19 156atR-s 12 14a 8i>„20 147 at Rs. 7 5a 4j^> „ 

21 147 atRs 9 13a 4i> „22 12latRs 3 lOa 8p „ 

23 165 at Rs 8 9a 6P „24 172 atRs 15 \laAp„ 

25 1 60 atRs 9 9a 9p each. 

26 180 atRs. 11 11a 11^. each. Use two aliquot 

27. 192 at Rs 28. 7a 7p each parts only, 

28 156 at Rs 45* 9a. 9>. each 

29 232« at Rs. 25 7a. 8p each 

30 22 1 j at Rs, 45. 12a 8p each. 

31 32UatRs. 16 14a. 8p each 

32 52li at Rs. 32 11a 8p each 

33 4167atRs 11. 10a 8^. each. 

34 312^ at Rs. 24 13a 8p, each. 

35 320ff at Rs 27 9a. 8p. each, 

36. 728i at Rs 15. 7a 8sp each 

37 728iat;f53. 3s. «each [53=10X5 + 3] 

38. 325iat^59 7s, 6<i. each. [59=10X6-1] 

39 75liat;^87 16s each [87=17X5 + 2] 

40 975|at 3^107 17s. 6rf each. ri07=I2X9-ll 
41, 1625 at ^25 16s 6rf. per hundred 

42 4524 at ;^40 12s. 7^ per hundred 

43 175 at Rs 62 8a per score. 

44. Find the price of 127 pen-holders at lOg^ each. 
45 Find the price of 155 pencils at 4^p. each 
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46 . A bankrupt’s debts are Rs 15926 lOa 8p and he 
can pay the creditors 7a 4p m a. rupee Find his assets 

47 A bankrupt's debts are Rs. 96728 5a ‘ip and he 
can pay the creditors 13a ip m a rupee Find his assets. 


II COMPOUND PRACTICE 

§4 The following examples will illustrate the rule for 
Compound Practice — 


Example 1 Find the cost of 12 mis 27 sr 8 chk. 
at Rs. 5 10a. 6* per md 


Sol 

Rs 

a 

P- 




5 

10 

6 = price 

of 

1 rnd 




12 




67 

!4 

0 ^ „ 

1 

12 „ 

20 sr —i of 1 md 

2 

13 

3 = „ 

fl 

20 sr 

5 sr of 20 sr 

0 

11 

3f— „ 

ii 

5 

2i sr =4 of 5 sr 

0 

5 

_n- „ 

n 

24 „ 


71 

12 

2f Ans. 



Example 2 Find the cost of 12 tons 

15 

cwt 2 qr, 

21 lb at i5. 16s. 8d per ton 





Sol 


s 

d 




5 

16 

8 = price of 1 ton 




12 




70 

0 

0 = price of 12 tons. 

10 cwt.=i of 1 ton 

2 

18 

+ — 11 

IS 

10 cwt. 

S cwt of 10 cwt 

1 

9 

2 = „ 

ss 

5 cwt. 

2 qr = 1 ^ of 5 cwt 

0 

2 

11 = .. 

f> 

2 qr 

14 lb =1 of 2 qr. 

0 

0 

8f= 

)3 

14 lb 

71b of 14 lb 

0 

p 

_±t= .. 

ti 

7 lb 


74 

11 

6i Ans. 




Example 3 Find the value of 41 bales of cotton 
each weighing 4 mds. 37 srs- 8 ch at Rs 13. 7a. 6i per 
maiind 
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Sol 4 rads 37 sr. 8ch =5 rads.~2j srs., 41=8 X 5+ I 


Hence 

Rs. 

13 

a 

7 

P 

6 =valae of 1 md. 


67 

5 

_5 

6 = 

n 

11 

5 mds 

2^ sr = 3 ^ of a md 

0 13 

5t= 


n 

2i srs 

by subtraction 

66 

8 

1= 

it 

M 

1 bale 


532 

0 

8 

3 = 

u 

11 

8 bales. 


2660 

1 

5 

3 = 

a 

St 

40 „ 


66 

8 



it 

1 bale. 


2726 

1 

31= 

Si 

Si 

41 bales, 


Example 4 Find the value of 880 articles at ^3 
I6s. Sd per hundred 


Sol 

£ s 

d 




3 16 

8 = 

Value of 100 articles 



_8 




30 13 

4 = 

11 11 

800 „ 

50=i of 100 

1 18 

4 = 

ft 11 

50 „ 

25=iof 50 

0 19 

2 = 

11 » 

25 „ 

5=-Jof 25 

0 3 

10 = 

>1 1 ) 

5 „ 


33 14 

8 = 

it 11 

880 „ Ans 


EXERCISE 65 
Find, by Practice, the value of 

1 3 rads. 1 0 sr. at Rs 3. 5a, per ind. 

2 4 rads 15 sr. at Rs 5 lOff 8^ permd 

3, 6 rads. 25 sr at Rs. 4 I3a per md. 

4 8 mds 27 sr. 8 chk at Rs 5 12a.6p per md 

5 10 mds 37 sr 8 chk at Rs. 8 6a, ip per md 

6 7 mds. 28 sr 8 chk. at Rs. 6. I4ff. 8^. per md 

7. 8 mds 1 1 sr. 7 chk. at Rs. 6 1 Off 8^ per md 

6 12 mds. 25 sr 12 chk at Rs 2 3a 4p. per sr 

9. 8 mds. 17 sr. 8 chk. at Rs. 3 9a. 6p per sr. 

10. 7 mds 14 sr 14 chk. at Rs. 5. 6a 8p. per md 
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11. 5 tnds iO sr 10 cbk at Rs 9 10(7 8^ per md 

12 27 mds 18 sr. 9 chk at Rs 12 13fl. 4^ per md 

13 5 cwt. 2 qr. 14 lb at Rs 16 lOtr 8p per cwt. 

14 7 cwt 1 qr. 21 lb at Rs 12 12(7 per cwt. 

15 23 tons 15 cwt 2 qr 71b at/'3 13s Ad per ton 

16, 5 tons 12 cwt 2 qr 16ib at;^5 16s Zd per ton. 

17 16 yds 2 ft, 3 in at Rs 6 9a, Sp, per yd 

18 43 >ds 1 ft 4matRs 5 13(7.4/* per yd, 

19 17 tolas 8 mashas 4 ratis at Rupees 22. lOa Ap, 
per tola 

20. 27 tolas 9 masbas 5 ratis at Rupees 26 lia.Ap 
per tola 

21 24 tolas 10 mashas 4 ratis at Rupees 25. 4(7. 6p. 
per tola. 

22 Find the rent of 586 acres 1 rood 31 sq poles at 
£A 1$, lOy per acre 

23 Find the value of 1 ton 5 cwt. 2 qr. 14 lb, at 3 
15s 7d per cwt 

24 Find the value of 5 acres 3 roods 7 sq poles 
5i so yards of land at 6s 8d, per acre 

25 Find the cost of 7 miles 5 fur. 165 yds. at 
Rs. 682 7(7. Ap per mile. 

26, Find the rent of 156 acres 3 roods 24 sq. poles 
1 1 sq yards at Rs 25. 3(7 Ap per acre. 

27 Find the price of 1 5 bags of wheat weighing 

2 mds 27 sr 8 chk, at Rs 6 10(7 Sp per md. 

28. Calculate the pnce of 25 bags of sugar weighing 

3 mds 35 sr 8 chk each at Rs. 16. 13(7. Ap per md 

29. What is the cost of 40 bales of cotton weighing 

4 mds 27 sr 8 chk each at Rs. 25 8(7 per md. ’ 

30 Find the price of 35 boxes of tea at Rs 9. 2(7. 
Sp per md , the weight of each box being 2 mds. 15 sr 

5 chk 

31 Find the price, in English com, of 45 bags of 
sugar weighing 2 mds. 15 sr 8 chk. each at Rs. 20 lOa 8* 
permd (Re l=2s. 2(f) 
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32 If a man’s debts amount to Ra 15789 4-a , and 
he can pay only 1 2a 3§p for each rupee, how much do his 
creditors get ? 

33. Find the price of 10 lbs. 11 oz 16 dwts 16 grs 
of gold at ;^'3 17s lO^d per oz 

34 Find the value of 2 tons 15 cwt 1 qr 7 lb. at ;^13 
6s 8d per ton 

Find the value of — 

35 5 tons 5 cwt 2 qr 17^ lb. at 6s 8d per ton. 

36. 2 tons 7 cwt. 3 qr 11 lb. at ;^21 12s 6d per cwt 

37 1347 cwt 3 qr. 21 lb at ;^3 I7s. lOid. per cwt 

38 1565 cwt of coal at Rs 124 I2a 6^.perl00cwt 

39 7 tons 2 cwt. 2 qr at Rs 3. 2a per maund, 

assuming that one ton is equal to 27i maunds 

40 Find the cost of a fence of lengths miles 1104 
yds 2 ft at ;^'13 15s per mile 

41 Find the rent of 24 acres 3 roods 26 sq. poles at 
/3 18s 4d per acre 

42. Find the cost of 5 tons 3 cwt 3 qr 27 lb. 12 oz 
at ;^14 per cwt 

43 Find the rent for 3 months 3 weeks 4 days from 
January 1 at Rs 106 12a per month 

44 Find to the nearest penny the value of 1 1 tons 
17 cwt 3 qr 21 lbs at ;^’4. 17s 6d a ton (Most easily 
done by the decimal system ) 


INVOICE OR BILL. 

§5 An invoice is a detailed description of the goods 
together with their price, quality and quantity supplied by a 
seller to the buyer. 

If the payment is made then and there, the invoice 
is receipted t e , the seller writes the words “Received pav* 
ment" puts his signature and date If the total amount of 
the bill IS over Rs 20, or one-anna stamp must be affixed, 
(See page 191 J 

Note Each separate amount in an invoice is called an item 
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§6, Specimen of an invoice or bill 

Lahore. 

No. 231 April 13, 1936 


The Headmaster, Jain High Schoo' 
Bought of The h! 


, Indore. 

athematiral House 


Quan-i 

tity 


50 

50 

50 

50 

40 

50 


Description 


“Algebra Made Simple” 
by Ghosh and Dhawn 
"Arithmetic Made Easy’ 
by Ghosh and Dhawn 
Standard Geometry by 
M K. K Pillay 


Deduct discount at 1 5 p c 

Selected Exercises in 
Geometry with solu- 
tions 

20 model papers in 
Matriculation Mathe- 
matics A with solutions 
by K M Ghosh, M A 

Atahq Hisab by L P 
Dhawn 


Deduct discount at 20 
pc 


Pate 


Rt. 


2 /-/- 

2 /-/- 

1 / 12 /. 


100 

100 

87 


287 

43 


-/ 12 /- 


-/ 12 /- 

1 /-/- 


37 


30 


50 


117 

23 


Ra 


244 


A ,P. 


01 94|0l0 


Total Rs 338 


6 0 


For] 


Recened 
The Uath^ 
R K 


E & 0 E. 


(Sd) 


Pflj ment 
matical House 
'Dhawn 


April 13, 1936 
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§7 Specimen of an account 

Lahore 
June 4, 1936. 

The Headmaster, Jam High School, Indore Di 
To the Mathematical House, Lahore 


Date 

Description 

Rs 

A 

p 

April 13, 1935 

To goods as per invoice 
No, 231 

338 

6 

0 

May 15, 1936 

To goods as per invoice 
No. 352 

56 

7 

3 

May 29, 1936. 

To goods as per invoice 
No. 402 

36 

3 

6 


Total Rs 

431 

0 

9 


EXERCISE 66 


Make the following invoices, giving name, date, etc — 

1 20 slates at la per slate , 50 boxes of Geometrical 
instruments at Re 1 2a per box , 2 gross of pencils at 3ff 
6p, a dozen , 15 colour boxes at Re, I, la s, box 

2 40 copies of “Ataliq-i-Hisab” by L R Dhawn at 
Re 1 per copy , 30 copies of Domestic Arithmetic and 
Household Accounts Part I by L R Dhawn at Re 1. 4a’ 
per copy , 20 copies of "Algebra Made Simple’’ by Ghosh 
and Dhawn at Rs 2 per copy (Deduct discount at 15 p c ) 

3 10 yards of linen at Re 1. 3<r per yard , 20 yards 
flannel at Rs 5 8<r. per yard , 287 yards of velvet at Rs 3 
12«r, per yard , 20 pairs of sarees at Rs 7. 80: per pair , 
two dozen of towels at 9a per towel. 

4. 20 seers of sugar at Sfr 9p per seer , 1| maunds 
of rice at Rs 5, 8a per maund , 15 seers of ghee at Re 2 
3a per seer , 21 lbs of butter at 8|ff per lb. , 3j maunds 
of flour at Rs 5 la per maund 







XJ 


1N\0ICE OR BILL 


193 


5. 20 pairs of stackings at 8a 9p. per stocking , 30 
handkerchiefs at 2a per handkerchief , 40 umbrellas 
at Re 1 6a 6p per umbrella , 20 boxes of soap at 1 la. 
3p. per box , 1+ dozen of gloves at Re 1 3a 9p per pair 

6. 10 lbs of tea at Is l^r? per lb, 15 lbs of coffee 
at Is 2frf per lb , 30 lbs of chicory at Is 9id per lb 
20 lbs of sugar at 9*d per lb 

7 One gross of pen-holders at 4ff 6p per dozen , 
300 envelopes at 12fi. 3p per hundred , 23 exercise books 
at 2a 9p per book , 5 dozen quill pens at 2a 6p per dozen, 
44 reams of foolscap paper at 6a per quire , 4 gross inkpots 
at 7a, 6p per dozen 

8 154 yds of linen at I4ff. per yd. 214 yds of 
flinnel at Rs 2 4a per yd , 45 yds of carpet at 5fr 4p 
per yd , 3 pairs of socks at 3<r 6p per pair , 104 yds of 
sheeting at Re. 1 lO^r. 8p per jd 

9 50 mds of wheat at Rs 5 6a per md. 40 mdo 
of gram at Rs 6 3<r per md , 75 mds of rice at Rs 
2<r. per md ,214 o^ds of sugar at Rs 15 lOn per md , 
304 mds of coal at Rs 3 Sr 6p per md 

10 21 lbs of tea at Is 3d per lb , 13 lbs of coffee 
at Is 5d per lb , 244 lbs of chicory at Is 2d per lb 54 
lbs of sugar at 9d, per lb ,174 lbs. of green tea at Is Id 
per lb. 

11 20 copies of Arithmetic Made Ea^j by Ghosh and 
Dhavm at Rs 2 per copy , 24 copies of Algebra Made Simple 
by Ghosh and Dhawn at Rs 2 per copy , 32 copies of 20 
Model Papers in Matriculation Mathematics A bj Prof. 
Ghosh and Atma Ram at ]2ff. per copy, 26 copies of 
Typical Questions in .Arithmetic by L R Dhawn at 2 £t 
per copy , 27 copies of Typical Questions in Algebra bj 
L R Dhawn at 240" per copy , 25 copies of Key to 
Arithmetic Made Easy at Rs. 2 , 24 copies of Standard 
Geometry revised by M K K Pillay at Rs 2 per copy 
Deduct discount at 124 % 


F. 13 



CHAPTER XL 

INVOLUTION AND EVOLUTION. 

I INVOLUTION. 

II A power of a number is the product which is 
obtauifd from su''cessive multiplication by itself , the 
operation by which it is oblau’ed is called Involution. 
Thus the 1st power of 2 is 2 , the second power is 2 X 2=4, 
the third power is 2 X 2 X 2=8 and so on For the sake of 
convenience we denote these operations by the help of 
indices or small figures placed above the number a little 
to the right , thus, we may write as 

2‘=2, 2®=4, 2*=8, etc , etc. 

|2 The second and third powers of numbers are 
called their squares and cubes respectively 

§3 Study the following table of the numbers and 
their squares 

Numbers 123 4 5 6 7 89 10 

Squares 1 4 9 16 25 36 49 64 81 100. 

Notice carefully that no square number ends in 2, 3, 
7 or 8 , hence it follows that no number which ends in 2 
3, 7 or 8 IS perfect square. 

14 Abbreviated methods of finding the square 
of any number. 

Rule 1 Split up the number in two paits and 
apply the algebi aical formula {a + h^—a^ + 6® + 2ab 

Example 1. Find the square of 64 

SoL 64®=(60 + 4)® 

*3600 + 16 + 2X60X4 
=4096. Ans, 
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Rule 2 kdd and subtract the unit figiiieofthe 
given number, to and ft om the ntimbet itself, Multiply 
the sum and difference thus obtained and then add 
the square of the nmt’s figute to the product 

Example 2 Find the square of 64 by this rule 

Sol. 642=(64 + 4) (64-4)+(4)* 

=68X60 + 16 
=4080+16=4096. Ans 

This method may also be proved by the algebraical 
formula 

c(^=a^-b'^ + b^ 
a^={a+b) {a—b)+b~ 

Rule 3. If the numbet contains nioie than 2 digits, 
then more than 1 digit on the right of the number may be 
taken instead of unit’s -figure Thus 

Example 3 Find the square of 526 

Sol 526®=(526 + 26) (526 -26) + (26/ 

=552x500 + 676 
=276000+676=276676. Ans 

Rule 4 If the number ends in figure 5, then neglect 
the five and multiply the remaining figiiie by the next 
higher figure and affix 25 to the light Thus 

Example 4 Find the squares of 65 and 135 

SoL (0 65*=6X7 with 25 affixed=4225 Ans 
(ii) 135^=13 X 14 with 25 affixed=18225 Ans 

Rule 5 If the number ends in 25, then neglect the 
twenty-five and multiply the remaining figine by the 
1 ematiiing figure with a 5 to its right, and affix 625 to the 
right Thus 

Example 5 Find the squares of 525 and 1625 

Sol (») 525^=5 X 55 with 625 affixed=275625 Ans 
(it) 1625®=16 X 165 with 625 affixed=2640625 Ans 
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EXERCISE 67. 

Write down the squares of the following numbers 


1. 

44 

2 

57. 

5. 

49 

6 

46 

9 

53. 

10. 

47 

13 

128 

14. 

156. 

17. 

65 

18 

75 

21 

165 

22 

205 

25. 

625 

26. 

929 


3 

36. 

4. 

48 

7 

59. 

8. 

88. 

11. 

99 

12. 

56 

15 

166 

16 

106. 

19 

145 

20 

155 

23 

245 

24 

305 

27 

1325 

28 

2125 


15 A Solid Square and a Hollow Square 

A Solid Square is one in which the number of rows 
IS equal to the number of men m each row. In diagram 
(l) there are 8 rows, erch containing 8 men The total 
number of men is 8* or 6+ 


( 1 ) 

II I ) n 

** * *1 ^i* 

s J ^ I * ! 

j .t* > *. 

'll *■ ri* I ! 

I 1* ♦! 

•I ^ s X r * 


( 2 ) 

^ ir i r . 

1 I f ^ ) 1 .• 

1 .1 t >, ' j 1 

<■ Sf > 

i ! .1 ! 

< > Jr i ^ ^ 

i ''' t I \ < i 

■i 1 ' 4- I ’ 


Diagram (2) is a hollow square three deep having 8 
men in the front rank It is three deep because the number 
of complete rows counted from any front is three. The num- 
ber of men m this hollow square=8^— (8— 2 X 3)^=60, 

Example Find the least number of soldiers which 
can be drawn up in a hollow square 6, 8, 12 and 15 deep 
and also in a solid square 

Sol We have to find the least number which is 
exactly divisible by 6X4, 8X4, 12X4, 15X4 

The L C.M of 24, 32, 48, 60=480=16X30 

least square niimber=3 6X30X30=14400 Ans 
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II. EVOLUTION 

^6. Evolution IS the inverse process of im olntion. 
Wheieas involution is the process of raising a number 
to anj' pouter so evolution is the process of extracting a 
required root of a given number Thus 

5®=5 X 5=25 Here 25 is the square of 5 and 

5 is the second root or square root of 25, also 

5®=5 X 5 X 5=125. Here 125 is the cube of 5 and 

5 is the third root of 125 Similarly 

5 IS the fourth root of 5X5x5X5 or 625 and so on. 

§7. Square root 

The Square Root of a given number is that number 
which when multiplied by itself will produce the given 
number. Thus 5 is the square root of 25 because 5 multi- 
plied by 5 produces the given number 25. 

§8 The square root of a given number is indicated 
by the symbol \/ placed before it. It is sometimes denoted 
by placing the fraction i above the number towards the 
right. Thus the square root of 25 is denoted either by \/ 25 

or (25)^. 

S9. Square root of 9 is 3 but the square root of 3 can- 
not be accurately determined. We may only write an 
approximate answer in decimals Such an incomplete root 
IS called surd root and the one of ivhich the root is accu- 
rately determined is called a rational root. Thus the 
square toot of 9 is 3, 3 is therefore a rational root , but the 
square root of 3 cannot be accurately ascertained, therefore 
\/3 is a surd root 

§10. To ascertain the number of digits in the 
square root of a given whole number 

Since the square root of 1 is 1 , 

» „ „ „ „ 100 IS 10 , 

>' n i» II „ 10000 is 100 , &c. &c , 

It follows at once that the square root of a number consis- 
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iDg of less than 3 digits will consist of only 1 digit, that of 
a number of 3 and 4 digits will consist of 2 digits and so on. 
Or if a dot ( ) be placed over every alternate digit beginning 
with the digit m the unit’s place of a number, i e , separate 
the digits of the given number into periods of two, the num- 
ber of dots thus placed, i e , the number of periods thus 
marked will show the number of digits in the square root of 
the number Thus 8972 will be divided into two periods 
and 48972 into three eg, 8972 and 48972 In the first 
case 72 is the first period and 89 the second In the second 
case 72 is the first period, 89 the second and 4 the third. 
It may be noted that if the given number consists of an 
odd number of digits the fast period will be of one 
figure only. 

§11. To find the square root of a number by 
factors 

Example 1 Extract the square root of 1 1025 

Sol. 11025=7X7X5X5X3X3 

=7^X5*X3^ 

the square root=7X 5X3=105. Ans. 

Note It IS not necessary to break the given number into prime 
factors , Me maj conveniently break it into equal pairs of factors 

EXERCISE 68 

Extract the square root of — 

1 4X4X5X5 2. 7X7X3X3 

3 11X11X3X3X2X2 4 13X13X5X5X2X2 

5 1225. 6 2025. 7. 9216 8 17424. 

9 19600 10 20736 11. 63504 12 81796. 

13 Find the least numbers, which when multiplied 
by the following numbers, will make the products perfect 
squares— 75 , 180 , 1456 , 750750 

14 What IS the least square number which is divisible 
by 4, 8, 15, 108 or 125 ? 

§12. To find the square root of a whole number 

When the factors of a given number are not conveni- 
ently traceable we us e the metho d corresponding to the 
algebraical formula s/ a? + 2ab -f b^~a-^ b 
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Before we explain how to extract the square root of a 
given number let us analyse the operation by finding the 
squares of + & and 20 + 5 when 20 stands for« and 5 for b 


a + h 
a + b 
a‘‘ + ab 
+ ab +6* 
+ 2ab + 


20 + 5 
20 + 5 


+00 + 20 X5 
+ 2QX5 + 25 
400 + 2x20X5 + 25 
=400+5(2X20 + 5) 


Or 400 
200 
25 
256 


Now reverse the operation and find the square root cf 
625 First mark off the number into periods as explained 
in Art. 10 As there are two periods in the number the 
square root will consist of two digits We also find that 
the second period is less than 9 and greater than 4. There- 
fore the left-hand side digit m the square root will be 2 and 
the square root will be greater than 20 and less than 30. 
We shall now proceed thus, — 


20 


[625 (20+5 
400 


40 


225 

200 


25 


Exp We have subtracted the 
square of 20 from 625 and have 
obtained a remainder 225 Now 
doubhng the 20, we get 40 Di‘ 
vide the remainder 225 by 40. 
It goes 5 times, leaving the re^ 
mainder 25 which is the square of 5 We conclude there^ 
fore that in order to make up the remainder 225 we have to 
add 5 to 40 and then multiply the sum by 5 We shall 
write the process thus 

(1) 20)625(20+5=25 (2) 21625(25 

400 

40 + 5=45)225 Or briefly thus 45 
225 ; 

Note In the Znd process zeroes have been omitted 

The above process has been modelled on that of algebra. 
For the sake of reference we write the process below 
' a^^ + 2ab + b^[a+b 


225 

225 


2a + 5 


2ab + b^ 
2ab+h^ 
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<513. A Graphical Explanation 

We have read m algebra that the difference of the 
squares of two numbers rs equal to the product of the sum 
and difference of those numbers ; as 

(27)‘'-(20)2=(27+20)(27-20) 

=47x7 

=:(twice 20 + 7 )x7 

We conclude therefore that if from the square of a 
number we subtract the square of a part of it, the remam- 
der=ftivice that part + the second part) x the second part 

With the help of this result let us find the square root 
of 729. It will be divided into two periods, the first period 
being 29 and the second 7 7 is greater than 4 and less 
than 9 , therefore the left hand digit m the square root must 
be 2 and the square root will be between 20 and 30 Let 
us now draw a square supposing its area to be equal to 729 


p,g I, Fig II. 2nd part 



square inches. Cut off a squre of 20 inches from it, the 
remaining figure as shown in Fig II equal to 729—400 
f e , 329 square inches in area. 


Figure II can be put like the following rectangle, the 
area of which is equal to 

(Twice the first part + the second part) X the second 
part =32 9 square inches. 

20" 20 " 2nd part 


2nd part 
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Now We have to find out the sec:>nd part so that bv 
adding it to twice 20 and multiplying the sum by it we 
may get 329i 

Twice 20=40 , when we divide 329 by 40 it goes 8 
times , adding 8 to 40 and multiplying the sum by 3 we get 
the figure in the unit's place 4 instead of 9, we therefore 
reject this number and try another Let us try 7, adding 

7 to 40 we get 47 and multiplying 47 by 7, we get 329. 

Therefore the second part is 7 and the side of the square 
IS 20 + 7, I e , 27. 

20 729(20+7 2 | 729(27 

400 I 4 

20X2=40 ^29 47 j 329 

40 + 7=47 329 ' 329 

From the above explanations we can extract the 
following 

Rule lilaik otf fhe gtveit number vito pet tods as 
explained tn Art 10 Suit! act the squat e of the gteaiesi 
possible number {putting the nutnbei as the fitsi figute 
of the toot) f tom the fit st pet tod at the left Bttng doieii 
the tematndet and the next pet tod Divide the Hist two 
01 three digits of the dividend thus foi tiled by twice the 
part of the toot aheady obtained {called iital divisor] 
Place the quotient as the second digit in the root and 
also to the light of the tiial divisoi Now multiply the 
newly farmed divisor by the second digit of the root and 
Put if as the subtrahend Continue the piocess till all 
the pet tods are exhausted 

Example 2. Extract the square root of 1452025 

Sol. 1 I 1452025(1205 Exp. Mark off the 

il Ans periods , there being 4 

22 45 periods we find that the 

44 square root will consist of 

2405 12025 4 digits First period at 

12025 ^ square 

root of it is 1 , subtracting 
1 from 1, the remainder is 
zero Bung down the next 
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period +5 for the next dividend. The trial divisor is 1 2 
or 2 and the first figure in the trial dividend is The 
quotient will be 2 Place this 2 as the second digit of the 
root) and annex it to the trial divisor as wellt making it 22. 
Multiply 22 by 2 and put the product 44 as subtrahend and 
then subtract it from 45 The remainder is 1 Bring down 
the next period 20 Now the trial divisor 12 X 2, t e , 24 
cannot divide the first two digits 12 in the trial dividend 
120, so the next digit in the root IS eero Place this zero 
in the root and also at the end of the divisor. Bring down 
the next period 25 and now we get 5 as the last digit of the 
required root. 

Example 3 Find the least number which must be 
subtracted from or added to 89023 to make it a perfect square 

Sol. a 89023 (298 

4 

49 490 
441 

588 4923 

4704 
219 

Hence, (t) 219 is the east number to be subtracted 
from and (ft) <’299)'*— 89023^378 IS the least number to 
be added to 89023 to make it a perfect square. 

EXERCISE 69. 

Find the square root of 

I, 25600 2 28900 3 44100 

4 50625. S 73441. 6. 85849 

7. 839056. 8 819025 9. 978121 

10 2298256 11. 4515625 12. 9641025. 

13. 8049678“!. 14. 72471169 15 81162081. 

16. 244328161. 17 234733041 18. 464661136. 

19. 26422502500. 20 850058184196 

21. 2250075000625, 22 49000350000625 

23, A certain number of men subscribed as many pies 
each as^there were subscribers, the whole subscription being 
Rs. 16 Set 4i> How many subscribers were there ? 
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24 A number of person'; subscribed as many pice each 
as theie were persons The total subscription is Rs 206 
lOa 3p , find the number of personsi 

25. The subscription to a certain fund amounted to 
Rs. 976. 9a , and each person subscribed as many annas 
as there were subscribers altogether. Find the number of 
subscribers 

26 A General arranged his men numbering 53824 into 
a solid square How many men were there m the front 7 

27 A General wishing to arrange Ins men numbering 
276674 into a solid square found that there were two men 
less How many men were there in the front ? 

28 A General wishing to draw up his 251132 men 
into a solid square found that he bad 131 men over , find 
the number of men in the front 

29 Find the least numbers which must be subtracted 
from 8972 and added to 12728 to make them perfect squares. 

30 Find the number vhose third part muUiplied by 
Its seienih part gives 756 

31 Find the least number of men in a regiment which 
can be drawn up m a hollow square 5, 8, lO or 12 deep and 


also into a solid 

square 



§14 

Fraction 

To 

find the Square 

Root of a 

decimat 


1 

XT =01 

Voi 

- 1, 


01 

X *01 ='0001 

V 0001 

='01 

* 

001 

X '001=000001 

V 000001='001. 


From the above examples we note the following 
points — 

(1) If any decimal is squared there is always an even 
number of decimal places ra the result Consequently a 
decimal fraction must contain an even number of decimal 
places if it is a perfect square, t. e., if its square root can be 
exactly found If the number does not contaii^an even 
number of digits a zero may be annexed 
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(2) The pointing must begin from the place of umts 
totYards the right hand over every alternate figure as before 
and the number of such points will be the same as the 
number of decimal places in the square root. 

(3) The number of decimal places in the square root 
IS always half the number of decimal places in the given 
number. 

(+) The square root is always greater than the given 
number 

^15 We shall deduce the rule for extracting the 
square root of a decimal from the process of the following 
simple examples. 

Example 1. Find the square root of 23. 

Note ll IS cleat that the square loot of 23 cannot be accu- 
rately determined An appioximate answer in decimal may be given 
We shall therefore put the decimal point and annex some pairs of 
zeroes and proceed as before 

Sol. 4 . 23 000000(4 795 Ans. 

16 

87 " 700 
609 

949 9100 

_ 8541 

9585 55900 

47925 
'7975 

The process of extracting the square root of 23 000000 is 
really the process of extracting the square root of a number 
consisting partly of a whole number and partly of a decimal. 

Example 2 Find the square root of ’0023562 

Note The number of decimal places in the given number 
not even in order to make them even we annex a xeio 

Thus 0023562= 00235620 

Sol. 0 00235620 ( 0+85 . Ans. 

+ 16 
88 756 

704 

965 I 5220 
‘365. 




I, 
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Rule Make the niimbei of decimal places even by 
a fixing a zeio if necessaiy Place a dot over the unit's 
figuie and then ovei every altei nate figure to its light 
and left to get periods of two and then proceed as in the 
case of a whole nnmbei The number of periods in the 
mtegi al par t of the given number will show the number 
of digits in the integral part of the root and the number 
of per tods in the decimal part will show the iitimber of 
decimal places in the root 

Example 3 The product ol two numbers is 105 625 
and their quotient is 2 5 , find the numbers 

Sol Product — Quoti ent= (smaller No 

smaller No =\/ 105 625 — 2 5 
=■/ 105625— 25 
=V'42’25 
=6 5 

and the greater No =105 625 — 6 5 
=1056 25—65 
=16 25 

The required numbers are 16*25 and 6'5 Ans, 

Example 4 The products obtained by multiplying 
together each pair of three given numbers are 8, 1 1 25, 
14 4 respectively , find the numbers 

Sol. Product of the three numbers=v^8 X 11 25 x 14 4 

=-✓ 8X162 

=\/4x2X2X9X9 

=36 



Nos. are (0 

36—8 

=45 1 




(«) 

36—11*25=3 2 

Ans 



(m) 

36—14*4 =2 5 J 





EXERCISE 70. 



Find the square 

root of 

— 



1. 

*09. 

2 

*0064 

3. 

0081 

4 

7 29. 

5 

16 81 

6. 

34 81 

7 

9 3025 

8. 

84 8241 

9 

37 0881 

10 

150 0625 

11 

477 4225 

12 

225 6004 

13 

52 649536 

14 

*015625 

15 

*813604. 

16 

251953 8025 17. 

227*798649 
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Find to four decimal places the square root of — 

18 1 19. *00001 20 '005. 

21 15 013 22. 1213654 23 256'1034 

Find to five decimal places the square root of — 

24 11 25, 19. 26 31 27 101 

28 501 29 605 30. 117 

Find the square root of — 

31 005329 32. *00053361 33 *00000049112064 

34 40000 ^ 00001 

35. The product of two numbers is 078125 and 
their quotient is 5 find the numbers 

36. The products obtained by multiplying together 
each pair of three given numbers are 7 14, 11 76, 19 04 
respectively , find the numbers 


§16 To find the square root of a vulgar fraction 


Observe the following examples 

_ Vs 

y/l6 * 


(0 

(«) 

(w) 

(fv) 


Vf- 


i/2l=\/V = 

v/2 _ 


V V = 


\/25 . 

V9 

1*414 


-s — I S. 
■■g— w 


V9 3 
V 428571 


471 


^^“>3X7 
s/3x7 


Or V^= 


='654 
V21 4 582 


(v) A/f 


J7X7 /49 

_ n/^ 4 _i/32 
^9x4 n/36 


__™__.gg4 


7 

5 656 


=*942 


The above examples give us the following 

Rule 0) 1/ the iwvteratoi and the denominator 
of a fraction and of a mixed number when i educed to an 
tmPtoper fi action be perfect squares, then take the square 
root of the numerator foi a new numei ator and the square 
root of the denominator for a new denominator, {Exs *,«)• 
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GO If only the denomuiaior of a ft action he a perfect 
equal e, the squat e tool tn that case is obtained by divid- 
ing the square root of the numerator by the square root 
of the denominator. (Ex tn ) 

G») If the numerator and the denominator be both 

imperfect squares, then convert the fraction into a deci- 
mal and extract its squat e root. (Ex tv ) 

Or Multiply both the unmeratoi and the denomina- 
tor by such a number as to make the denominator a per- 
fect square and then pioceed as in Ex in (Bxs iv, v ) 

3 75 

Example Extract the square root of 
Sol. Ans. 

EXERCISE 71 


Find the square root of* — 


1. 

u. 

2 

Hi 

3 

m 

4 

Iff. 

5 

6h- 

6 

7i 

7 

5iV 

8. 

5|b. 

9. 

34H 

10 


11 

7Is®f 

12 

29lf. 

13. 

lom- 

14. 


15 

144 

r69 

16. 

16 6 
62 5 

Find to three dicimal places the 

square root of ■ 

— 

17 

is 

18 

12 

19 


20. 

H 

21. 

2b 

22 

51 

23 

3^ 

24 

5k 

25. 

■f- 

26 

1 

27 

5 

iT 

28 

2 A 

29 

287i 

30 

3671. 

31 

6 05 
847 

32. 

316 8 
10 08 


33. The product of two numbers is 50 and their 
quotient is li Find the numbers. 

34 The products obtained by multiplying each pair 
of the three given numbers are 7iV, 12iVj 1 6 respectively, 
find the numbers 
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§17 To find the square root of recurring deci- 
mals 

If a recurring decimal be a.pe)fact squat e, it is con 
venient to reduce it to a vulgar fraction and proceed as in 
Art 12 (0 , thus, V2 7=\/-if=4=l 6 

§18 But if the recurring decimal be not a pet feet 
sgMOT e, we may extend the recurring part by repeating its 
period and then proceed as in decimal questions 

Thus to extract the square root of 4 273 to 3 places of 
decimals, we can extend the recurring part 73 as long as 
to enable us to get 3 decimal places in the square root, e g , 
we may write 4 273 as 4 273737 and then proceed as in 
Art 11 

EXERCISE 72 


Find the square root of — 


1. 

027. 

2 

28 4 

3 

4738 027 

4 

134 

5 

049382716 

6 

2'36l 

7. 

'07 

8 

4 02981. 

9. 

'00562 


Cube root 

1 19 The cube root of a number is that number 
which when multiplied by itself three times will produce 
the given number Thus 4 is the cube root of 64, since 64 
IS the cube of 4, 

§20 The cube root of a number is indicated by the 
symbol placed before it. It is sometimes denoted bv the 
symbol i placed above the number towards the right Thus 

the cube root of 64 is denoted by ■^64 or (64)^ 

§21. A number is said to be a perfect cube when its 
cube root can be exactly found, e g , 125 is a perfect cube 
but not 135, since there is no number, integral or fractional, 
whose cube is exactly 135. 

§22 Study the following table of the natural numbers 
and their cubes — 

Numbers 1234 56 78 9 

Cubes . 1 8 27 64 125 216 343 512 729 
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Notice carefully that a cube may end with any digit 
even or odd. It is not so in the case of a square number 

It may also be noted that when a cube ends m 1, 8, 
7, 4, 5, 6, 3, 2, 9, its cube root ends m 1,2, 3, 4, 5, 6, 7, 8, 
9 respectively 

§23 To ascertain the number of digits in the 
cube root of a given integral number. 

Since the cube root of 1 is 1 , 

the cube root of 1000 is 10 

the cube root of 1000000 is 100 , etc., etc , 

it follows at once that cube root of a number lying between 
1 and 1000 must be between 1 and 10, t c , must be a 
number of one digit Similarly the cube root of a number 
lying between 1000 and 1000000 must lie between 10 and 
100, t e, must be a number of two digits, and so on 
Hence it follows that if a dot ( ) be placed over the unit's 
figure m the number and thence over every third digit lo 
the left, the number of dots will evidently be the number of 
digits in the cube root of the number 'This rule may also 
be applied to decimals. 

§24. To find the cube root of a given number. 

Rule Place a dot ovei the unit’s figure in the 
given numbei and then overeveiy third figuie to its left 
and also to its right if the number contains any decimal 
poition, adding zeroes if necessary to get periods of three 
digits It may be noted that each period shall consist of 
three figures, except the first which may contain 1,2 or 3 
figures. 

Now find the number whose cube is either equal to, 
01 next less than the ixTst period on the left hand and 
wiiie it as the first figuie of the requited roof Subtract 
its cube from the fiist period and wiife down the lemhn- 
der with the next period following it 

Multiply the square of the figure in the root just 
obtained by 300 and take the product as a trial divisor. 


F. 1+ 
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Then find how many times this divisor ts contained in the 
dividend, — the quotient thus obtained will he the next 
figuie in the cube loot. Then, multiply this quotient by 
thepioduct of previous figure in the root by 30 and place 
this lesult below the ttial divisor Below these, wnte 
the square of this last quotient and the sum of all the 
till ee will be regarded as a complete divisor Multiply 
this complete divisor by the second figui e of the root and 
subtract Witte down the remainder with the next peiiod 
following it, which will form the next dividend 


Multiply the square of the root already obtained by 
300 and take thepioduct as a tiial divtsoi and then find 
as befoie, how many times this tiial divisor is 
contained in the dividend, — the quotient thus obtained 
will be the next, u e , the thud figure in the root. Then 
multiply the figui es of the Cube i oot already obtained by 
30 and the pi oduct by the last quotient and place this 
pi oduct below the trial divisor Below, these, write the 
square of the last quotient and add all the three together 
— the sum being taken as a complete divisor. Multiply 
this divisor by the last figui e in the root and subtract 
Write down the remainder with the next period following 
it, which will form the next dividend Pioceed in this 
way, till all the periods are exhausted 


Note — If at any stage of the process, the dividend is less than 
the trial divisor, put a zero in the root two zeroes to the trial divisor 
and bnng down the next period 


Example 1. Find the cube root of 46656. 
Sol 46656 (36 Ans 


27 


3® X 300=2700 
3'X30X6= 540; 
6^= SI-\ 

19656 

3276 

19656 


Exp Here, first divide into 
periods, begirning with 6 , the 
first period on the left contains 
only 2 digits, viz, 46. The 
trial divisor 2700 goes into the 
dividend 19656, 6 times. 


1 
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E>caniple 2. Find the cube root of 644-Sl‘201. 

Sol. 6^481 201 (40’1 Ans. 

64 

481201 Exp The first trial 
40® X 300=480000 divisor 4800 does not go 

40 X 30 X 1= 1200 into the dividend 481 and 

1®= 1 hence a zero is put after 

481201|481201 4 m the root 

I 

§25. If the given number is not a perfect cube, its 
cube root may be obtained to any number of decimal places 
by placing zeroes and bringing down periods of three zeroes 
each 

Example 3 Find the cube root of '3 to 3 decimal 
places 

SoL ‘300000000 (669 Ans 

216 
84000 

6®X300= 10800 Exp Since the root is to be 

6X30X6= 1080 found to 3 decimal places, 

6®= ^ there must be 3 periods of 3 

11916 71496 figures each m the decimal 
66®x 300=1306800 12504000 part, hence we affix Szeroes 
66X30X9= 17820 to 3 

9®= 81 I 922309 

1324701 581691 

§26 When one more than a half of the digits in the 
required root is obtained by the ordinary method, the rest 
can be found by contracted division as explained in Art 7 
Chapter IX 

§27 Cube root of a fraction 

If we are to find the cube root of a fraction, the deno 
minator of which is a perfect cube, we may find the cubs 
roots of the numerator and denominator separately , as in 

M 3/64 . 

*^729 ■if 729 ■' 
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(„) W_2i«^29^3:g723__ 

rj]25 ^125 5 

But if the denominator be not a perfect cube, then we 
may either reduce the given fraction to an equivalent fraction 
whose denominator is a perfect cube and then proceed as in 
previous case or we may convert the given fraction to a 
decimal and proceed m the ordinary way as in 

Ans. 

Or a?^^;=\?' 3’571428=1 5 Ans 
EXERCISE 73 
Find the cube roots of — 


1 

1331 

2 

21952. 

3. 2048383 

4 

19034163 

5 

105823817 

6 702121283072 

7 

12812 904 

8 

103 823. 

9. ‘000512. 

10 

000012326391 

11. 

876467493 

12 

13 

465^i 

14 

132 651 

64 

15 18 609625. 

16. 

■001030301 

17. 

*037. 

18. 1587‘962 

Find the cube roots of the following 
decimals — 

up to 3 places of 

19 


20 

18t7. 

21. '003 ’ 

22 


23. 

7’52 

24 54. J 

25 

Find the cube root of 1371742108367626890260631. 


§28 Extraction of some other roots. 

The Fourth root of a number is found by finding the 
square root of the square root of the number, e. g , 

^'?I = v/9=3 Ans 
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§29 The Sixth root of a number is found either by 
finding the cube root of the square root of the number or by 
finding the square root of the cube root of the number, e g , 

\/ 10%= , or \/ 1 6=4. Ans. 

§30 The Eighth root of a number is found by finding 
the square root of the square root of the square root of the 
number, i.c., the process of findmg the square root is to 
be done thrice, e.g , 

V^2^=^l6= ^/4=2. Ans 

§31 The Ninth root of a number is found by finding 
the cube root of the cube root of the number, e g . 

v''1:#o 65=^//=3. Ans 
EXERCISE 74 


Find the fourth roots of . — 
1 1679616 

2 

1575 2961 

Find the sixth roots of — 

3 531441 

4 

308’915776 

Find the eighth roots of' — 
5 214358881. 

6 

429981696 

Find the ninth roots of 

7 1953125. 

8. 

134237728 



CHAPTER XII 

METRIC SYSTEM AND DECIMAL COINAGE 

§ 1. A Board of Mathematicians recommended a new 
system of weight and measure called the Metric system 
after the French Revolution of 1879 It was first originated 
m France and then was introduced in almost all the 
countries of Eumpe This system, the fundamental unit 
of which is a Metre, whence it derives its name, proceeds 
upon the principle of decimal division It is, therefore, 
being an easy calculation, largely used in scientific measure- 
ments in all parts of the world 

§2. The unit of length is Metre which is equal to 
39‘3707 inches nearly 

TABLE 

10 millimetres (mm) = 1 centimetre (cm ) 

10 centimetres ~ 1 decimetre (dm ) 

10 decimetres = 1 Metre (m ) 

10 metres = 1 decametre (Dm ) 

10 decametres == 1 hectometre (Hm ) 

10 hectometres = 1 kilometre (Km ) 

10 kilometres = 1 mynametre (Mm ) 


4 inches. 



^?jra or 1 dm. or 10 cm. or 100 mm. 

The root words in the Metric system are derived from 
the Greek and Latin 
Greek 

Dera means 10 times 
Hecto „ 100 „ 

Kilo „ 1000 „ 

Myna „ 10000 „ 


Latin 

Deci means one-tenth of. 
Centi „ one-hundredth of. 
Millt „ one-thousandth of. 
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The following diagram will best illustrate the above 
Metric table — 

Diagram. 



It will be seen that the value to the left of Metre 
increases tenfold and that to the right decreases tenfold. 

Note Long distances are general!} quoted m Kilometres . 
I kilometre=g English mile nearly 

§3 Reduction It is clear from the above diagram 
that problems of reduction may be solved by multiplying 
or dividing by 10 as in the decimal system, of measurement. 

The following examples will best illustrate the Method 
of work — 

Example 1 Express 9‘05 metres m millimetres. 

Sol 9 05 metres =90 5 decimetres 
=905 centimetres 
=9050 millimetres, Ans. 

Example 2 Express 5915’5 millimetres m metres 

Sol. 5915 5 millimetres=59I 55 centimetres 
=59 155 decimetres 
=5’9155 metres. 

Evidently this answer may be read as 

5 m 9 dm 1 cm 5 5 mm Ans. 

Example 3. Express 8972'2 metres in kilometres. 

Sol 8972 2 raetres=897 22 decametres 
=89 722 hectometres 
=8 9722 kilometres. 

=8 Km. 9 Hm. 7 Dm 2 m. 2 dm. Ans. 

Example 4 Read as quickly as possible 25 1653894 
mynametres into kilometres, hectometres, etc. 

25 1653894 Mm “~25 Mm 1 Km 6 Hm 5 Dm. 3 m. 
8 dm 9 cm, 4 mm. Ans 
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Exaoiple 5 Read as quickly as possible 893756 
n illimetres into centimetres, etc 

893756 mm =8 Hm 9 Dm 3 m 7 dm. 5 cm 6 mm. Ans, 

Example 6 Multiply 2 26 metres by '05 and read 
the product in centimetres, etc 
Sol 2 26 

05 

The product= ‘1130 metres 

~ 1 flm.T cm 3 mm. Ans 

Example 7 Divide 1262 5 kilometres by 32 and 
read the quotient in kilometres, hectometres, etc, 

Sol. 2 ) 1262 5 

1 6) 631 2 5 

The quotient^ 39*453125 Km 

=39 Km 4 Hm 5 Dm. 3 m 1dm 2cm 5 mm. Ans 

EXERCISE 75 

Reduce — 

1 179 millimetres to decimetres, etc 

2 1215 centimetres to decametres, etc. 

3 1679 centimetres to metres, etc, 

4 15 decametres to millimetres 

5 15*5 kilometres to millimetres 
Read the numbers in the following — 

6 5 075 metres. 7 9 7018 kilometres 

8 515 4 centimetres 9 8 972 metres 

Simplify (10 — 12) and express the answer m metres, etc. — 

10. 2125 millimetres 4- 5123 centimetres + 121 5 deci- 
metres +21 metres 

11. 156 035 metres— 149002 kilometres. 

12 176005 kilometres— 142 056 metres. 

13. Multiply 1 15 metres by 003 and express the 
result in millimetres 

14 Multiply 13 15 decimetres by 2 5 and express the 
product m metres, etc 
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15 Divide 1501*308 kilometres by 9 and express the 
quotient in millimetres 

16 Divide 151300 millimetres by 1250 and express 
the quotient m metres. 

17. The circumference of a wheel is 48 dms and it 
makes 2i revolutions per second How long will it take to 
travel 48 miles ^ 


§4 Surface The unit of surface is the square 
metre In measuring land, the unit used is a squaie deca- 
meUc, This is called an are 

TABLE 

10 centiares (sq m ) make 1 declare — ll 96033 sq yds. 

10 declares „ „ 1 are —119 6033 sq yds. 

10 ares „ „ 1 dekare =1196 033 sq yds 

10 dekares „ „ I hectare =11960 33 sq yds. 

=2i Eng. acres nearly 

Note Large surfaces are generall> quoted in hectares 

Example 16506 centiares=1650 6 declares 

= 165*06 ares 
=16 506 dekares 
= 1 6506 hectares 
= 1 hectare, 6 dekares, 5 ares, 6 centiares Ans 

§5 Volume The unit of volume is the cnfijc i/ieDfi. 
In measuring wood this is called a stere 

TABLE 

10 decisteres make 1 stere =35 3 17 cub ft. 

10 steres „ 1 dekastere =353 17 cub ft. 

Example. 1685 decisteres =168 5 steres 

=16*85 dekasteres. 

— 16 dekasteres, 8 steres, 5 decisteres Ans. 

§6 Capacity The unit of capaaty for liquid and 
dry goods is the Litre It is equal to a cubic decimeter. 

TABLE 

10 centilitres (cl ) make 1 decilitre (dl )= 1*714704 cb 
10 decilitres „ 1 Litre (lit.) =1 07169 srs. 
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10 litres make 1 dekalitre (Dl)=10 7169. 

10 dekalitres „ 1 hectolitre (HI )=2 679 mds. 

10 hectolitres „ 1 kilolitre (K1 )=’26 79 mds. 

Note I lilre = lA jjnghsh pint oearii 

Example. 15016 5 litre=1501 65 decalitre (D1 ) 

=150 165 hectolitre (HI ) 

= 15 0165 kilolitre (K1 ) 

=15 ICI 1 D1 61it Sdl.Ans. 

§7 Weight The unit of weight is the gramme 
which IS the weight of a cubic centimetre of distilled water 
at a certain fixed temperature The weight of a ltd e of 
such water is 1000 grammes, or one kilogram. 

TABLE 

10 milligrams (mg ) make 1 centigram (eg ) 

1 decigram (dg.) 

1 gram (gr) = l 028823 mashas 
1 decagram (Dg)s= 8573527 tolas 
1 hectogram (Hg.)=8 573527 „ 

1 kilogram (kg)=l 07169 seers 
I myriagram (mg )=10 7169 „ 

1 quintal 
I millier. 

We now give below the principal 
measures in the metric system with their approximate 
Lnghsh equivalents and viCe vefsa 

(i) Measures of Length 

1 metre =39 3708 mches= r0936 yds. 

1 kilometre ='6214 mile =1094 yds. 


10 centigrams „ 

10 decigrams „ 

10 grams „ 

10 decagrams „ 

10 hectograms „ 

10 kilograms „ 

10 myriagrams „ 

10 quintals „ 

§8 To sum up 


I inch = 2 54 cm. 1 yard = 9144 metres. 

1 foot = 3 05 dm 1 mile = 1 61 kilometres 

Hence, a kilometre is nearly 5 furlongs or | of a 
mile and a metre is nearly yards 
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(ti) Measures of Area. 

1 sq metre = 10 7643 sq ft. 

= r]961 sq yds 
and 

1 sq met = 6 4515sq cm. 

1 acre = 4047 hectares 

Hence an hectare is a little less than 2^ acres. 

(»«) Measures of Capacity. 

1 litre = 0353 cu ft =1 7608 pints 
1 cu metre = 220 0967 gallons 
and 

1 cu inch = 16 3862 cu. cm 
1 pint = 9465 litres 

1 gal. = 4 5435 litres. 

Hence a litre contains a little more than l| pints. 

(jv) Measures of Weight 

1 gram = 15 43 grams 

and 

1 gram = 0648 grams 

Hence a gram is nearly 15| grains. 

§9 Money The unit of money is the Franc. It 
IS about 9|d. English 

TABLE 

10 centimes (c ) make 1 decime 
10 decimes „ 1 franc (fr ) 

Accounts axe kept in francs and centimes only ; thus 
20'56 francs” is read as 20 fr and 56 c The franc is a 
silver com composed of 9 parts of silver and one part of 
copper and weighs 5 grams. The Napoleon is a gold 
coin=20 francs. 
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§10 The advantages of metric system 

The great advantages of this systemi as we observe 
from the above tables, are that (i) a compound Quantity 
can be reduced to a single quantity attd vic£ v^iscr With- 
out any process, (**) that the relative sire of the different 
units are very easily understood 

Notcv, In the examples given beloiV, the specific gravity of 
h substance means the ratio Which the weight of any \olume of 
the substance bears to that of an equal volume of water, 

EXERCISE 76. 

1 Find the weight of 37 hectolitres of water. 

2 How many fields each containing 2 hectares, 
47 ares can he made from a farm of 313 hectares, 69 ares i* 

3. Find the weight of 20 cu cm of mercury, whose 
specific gravity =13 5 

4. If a man walks 11 metres in S secs how many 
kilometres can he walk m an hour i* 

5. Find the weight m kilos of a bar of gold 10 cm. 
X 30 mm X 25 mm., its specific gravity being 19*36 

6. A gentleman’s income is reduced from 56085 fr. 
SO c to S272D fr 37 c by incobife tal. (1) How much 
tax does he pay in a franc ? (2) How much tax does he 
pay in the taking ;^1=25 francs^ 

7. After paying an income-tax of IS c. in a franc, a 
gentleman's income is 365316 fr. 10 c. Express the income- 
tax paid by him as a fraction of his net income. 

8 If the specific gravity of alcohol be *8, how many 
kilograms of alcohol will fill one-third of a tank whose 
measurements are 1 50 metres by 3*20 metres by 80 cm ? 

9 If the circumference of a wheel be 1 dekam 25 
decim and if it makes 2i revolutions in ] second, bow 
long will it take to travel 50 miles, taking 1 mile = If 
kilom 7 

10 If a sq. metre =1550*03 i sq inches, find to five 
decimal places the number of sq cm. in a sq. inch 



CHAPTER Xni 

MEASUREMENT OF AREA 

Note Some questions in this chapter are solved by the method 
of ratio and alligation They may be onutted till those methods are 
learnt 

II. Observe the following figures 

I 

Fig I 


Figure I IS a rectangle and figure II is a square 

Tbeir surfaces are bounded by four straight lines 
making every angle a right angle The opposite sides of 
the rectangle are equal while the square has all its sides 
equal. 

The Perimeter of a rectaugle or a square is the sum 
of all its sides Hence the 

Penmetct of a rcctaiigle=2 x (length breadth) and 

Perimeter of a square s 4 x side 

Note The length and breadth of a rectangle are rai ind ns 
dimensions 

§2 Observe also the following two more figures — 


Fig. II 


Fig I. 


F g II.‘ 


! 

Each side in figure I is 1 inch and each side in figure 
IT, 1 centimetre. The first figure, therefore, represents one 
square inch and the second figure one square centimetre 
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Thus a square the side of which measures 1 foot represents 
one square foot and so on 

The area of a figure means the amount of surface 
enclosed by its bounding lines in square measures 

§3 To find tbe'area of a rectangle 

The following examples will illustrate the rule of find- 
ing the area of a rectangle 

Example 1 Find the area of a rectangle whose length 
1^0 inches and breadth 2 inches. 

Let ABCD be a rectangle of which the length AB is 
10 inches and the breadth AD is 2 inches. Divide AS and 



AD into 10 and 2 equal parts respectively and through the 
points of division draw lines parallel to 4D and AS 
respectively The rectangle has thus been divided into 
20 equal squares each banng one square inch surface 
Hence the area of the rectangle is 20 square inches. Note 
that 10X2=20 

Learn, therefore, the following formulte — 

Area of a rectangle=Lengtli x Breadth 
Whence Length = area— breadth 

and Breadth = area -length 

§4. To find the area of a square 

A square is also, as you have noticed by the figure, a 
kind of rectangle The only difference is that it has all its 
sides equal. 

Hence the area of a squares (side) 2 
Whence the side of the square = v'area 

Example 2 Fmd the area of a square whose side 
IS 3 ft 

Sol . area of a square=(side)^ 

the reqd, area =3X3=9 sq.ft Ans 
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Note ‘9 square feet’ denote an area 9 times as large as a 
square foot But if ste wnte "9 feet square” itvrdl denote the a-ea 
of a square whose side is 9 feet 

Example 3 The length of a room is 15 ft 6 in and 
width 12 ft 6 in Find its area 

Sol Area=Lenath x Breadth 
=15ixi2i 
=:y-x^=^p-sq ft 
~193 sq ft 108 sq. in Ans 


Example 4 The area of a room is 372 sq. ft , the 
breadth is 15 ft 6 in , find the length 

Sol Length = area — breadth 
= 372 —^ 

=372X5^=24 ft Ans 


Example 5 The area of the floor of a room is 36 sq 
yds 6 sq ft 112 sq in , the breadth is 19 ft 1 m. , find its 
length 

Sol Length— area---breadth 

=36 sq yds 6 sq. ft. 112 sq m.-^19 ft 
1 in 


=330 sq ft 112 sq in. — 19 ft 1 in. 

sq. ft.-W ft. 

=:?J^X3^ft. =^ft. 

= 17 ft. 4 in Ans, 


§5 Diagonal of a rectangle and a square. 

(i) A BCD IS a rectangle and 
BD IS the diagonal. 


Now BCD IS a right-angl ed A 
BD=^/(BC)®+(CD)- 
If BC=5 ft and CD=12 ft. 
Then BD«\/(5)^j^2)’' 

=V'25+]44=v'169 
=13 ft. Ans 


B A 



C D 



224 


arithmetic made easy 


[chap 


{«) ABCD IS a square and BD is the diagonal. 

Now BCD IS a righ » '•r’^led A 

BD=^iBCY + {Cbf 

If BC=CD=5 ft 

Then BD ='^(5)i±(5)'* 

=\/2_5 + 25 =1/50 
= V'25X2 =5\/2 

=BCV2 C D 

Since we see that t he area of the square=5 X 5=25 sq 
ft and the diagonal = 25 X 2 we conclude that 

(;) Diagonal = >-'2 area or stde>f ^2 
(ii) Area = half the square of its diagonal 

Example 6 A square recreation ground containing 
33 acres 3765 square yards 4 square feet is to be enclosed 
with barbed wire placed at heights 2, 4, 6 feet above the 
ground. Find the length of wire if its length required for 
each round is 3i% greater than the perimeter of the ground 

Sol Area=33 ac 3765 sq yds 4 sq. ft 
— 1471369 sq ft. 



perimeter=\/l471369X4 ft 
=4852 ft 

the wire is to make 3 rounds and the length of 
round=4852X|J|^ ft 
Thereqd.length=4852x3^gX3 ft. 

/ =15041 2 ft Ans 


each 


/ 

her^f 


EXERCISE 77 


Fmd'^heTarea of the rectangles having the following 
dimensions — 


1 18 ft by 10 ft 

2 <12 ft 8 in by 10 ft 6 ai. 

3. 1 6 ft. 6 in by 8 ft 8 in. 

Find the area of the following in sq yards, sq feet and 
sq inches — 

4 A room 20 ft 8 in long, 12 ft 6 in broad 

5 A courtyard 19 ft 1 m long, 1 7 ft. 1 in broad, 

6 A courtyard 45 ft 6 in long, 28 ft 8 in b oad 
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7 Find the area of a rectangular field 440 yards long 
and 220 yards broad in acres 

8 A square field is 550 yards long, find its area m 
acres 

9 How many acres of land are there in a field 550 
yards long, 220 yards broad ’ 

- 10. How many sq yards of matting will be required 
for a rectangular room 45 ft. long, 18 ft 4 in. broad ^ 

11 Find the breadth of a room, the length of which is 
35 ft and area is 46 sq yards 6 sq. ft. 

12 A room contains 48 sq j’ards 6 sq. ft. What 
will be its length when the breadth is 18 ft ^ 

13 A rectangular field contains 2 acres What will 
be its length when the breath is 22 yards ^ 

14 A square field contains 10 acres , find its side 

15 A room is 20 metres m length and 10 metres in 
breadth Find the number of square yards in the area of 
the floor, taking a metre as equal to 39 37 inches 

16 The length of a field containing 21 acres, 3 roods, 
25 sq poles 3^ sq yards is tnice its breadth Find the 
length of the held 

17 What is the area of a square whose diagonal is 

21ft ? , 

18. The area of a square field is 162 sq. ft. Find its 
diagonal 

19 How long will a man take to run round the 
boundary of a square field consaining 250 acres at the rate 
of 3 miles per hour "> 

20 What length of wire will be required to encloce 
a square garden containing 62 5 acres placed at heights 
1, 2, 3, 4 ft. above the ground, each circuit being 4% longer 
than the peiimeter of the garden ? 


§6 Carpeting or paving rooms, etc 
The area of the carpet required to coi er the floor of 
a room or the area of stones or bncks required for paving 
the fiooi of a room or courtyard is evidently equal to the 
area of its floor. ' F.15 
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length of the carpet = 


yea of the floor 
breadth of the carpet’ 


and breadth of the carpet = 
No of bucks or stones = 


area of the floor 
length of the carpet 
area of the floor 
area of one brick or stone 


Example 1. Find the cost of carpeting the floor of 
a room 35 ft long and 20 ft. broad at 2a per sq ft. 

Sol Area of the floor=35 X 20= 700 sq. ft 
area of the carpet=area of the floor 
„ „ „ =700 sq ft. 

cost „ „ =Rs Jx700 

=Rs 87 8ff Ans. 

Example 2 Find the cost of carpeting a room 30 ft 
long and 24 ft. broad with carpet 18 in wide at 2tr Sp. 
per yard. 

Sol Area of the carpet=30 X 24=720 sq ft 

length of thecarpet=720--M“480 ft =160 yds. 
cost of the carpet =Rs. 160 

=Rs 25 Ans. 

Example 3 How many bricks 9 in by 4 m will 
be required for paving a room 36 ft by 21 ft ’ 


Sol Area of the floor =36 x 21=756 sq ft. 
and area of one brick =9 X 4 =36 sq in 

sq ft 


No. of bricks reqd. = 


area of the floor 
area of the brick 


=756-^=3024. Ans 

Example 4 A room 26 ft 3 m long and 23 ft 
9 in broad is to be paved with equal square tiles , find the 
largest size of each tile and the number of tiles required. 
Sol. 26 ft. 3 in. =315 m 
23 ft 9 in. =285 in 
G C M. of 315 and 285=15 


the size of the tile is 15 m. square) 


and No of tiles= 


315X285 

15X15 


=399 


Ans 
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Example 5 Tbe length, and breadth of a room are 
las 3 2 and the cost of matting it at Sa. per sq. yard is 
Rs 7. 8tr. Find its dimensions. 


Sol. Re tf is the cost of 1 sq yard , 

. . Re. 1 IS the cost of sq yards , 

Rs. ^ IS the cost of ^ X 3-^ =:24 sq. yards. 

Now the area of the floor of the room 

IS 24 sq yards, or 216 sq ft. Consider 

a rectangle with dimensions 3 ft and 2 ft 
It will contain 6 squares each of 1 sq ft. I I 


the area of one square=Zl 6 — 6=36 sq ft. 
the side of the square=6 ft 
. the length of the room=6 X3 = 18ft ). 
and the breadth „ =6X2=12 ft ) 

Example 6 The cost of carpeting a room is Rs, 187 
Sa. Had the width of the room been 3 ft less the cost of 
the carpet would have been Rs 150 only Find the width 
of the room 

Sol Diff between the costs= 1874-- 150=R<! 374, 

» 6 , Rs 37-J IS the cost of a carpet of a room 3 ft n ide 
. Re 1 „ ,, „ 3 X ft ,, 

Rs 1871 „ „ „ „ 

. , width reqd =3 X^X-^ ft.=15 ft Ans 


Example 7 A room is 20 ft long and 18 ft wide 
Had Its length been 5 ft more and width 2 ft more the 
cost of the carpet wonld have increased by Re 4 Find 
the cost of the carpet 

Sol Area of the floor =20 X 18=360 cq ft 

Area in the 2nd case=f20 + 5)f 1 8 + 2) sq ft 
= 300 sq ft 

DifF in the areas =500-360=140 sq. ft 
The cost of carpet 140 sq. ft in area=R<! 4^ 

. ” ” \ ” « ~R5 

>■ .. 360 » =Rs -r^XT-i^5r360 

— Rs. 11 4ff Ans 

Example 8 The length of a room is 8 ft more than 
Its breadth and its penmeter is 80 ft. Find the cost of car- 
peting it at Sir 6p per sq, yard 
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Sol. Perimeter— (width + width + 8 ft.)x2=80ft. 

4 width + 16 ft =80 ft. 

4width=64ft 

width=16ft 

and length =16+8=24 ft. 

Now solve the question further. 

Example 9. The sum of the length and breadth of a 
room IS 27 ft and the area is 180 sq ft Find its 
dimensions 

Sol. Consider any room whose dimensions are known 
to you and verify the following formulae ~ 

(length + breadth)®— (area X 4)= (length - breadth)® 

Hence (27^—180X4) = (length — breadth)^ 

..729 — 720 =(Iength— breadth)® 

,* Diff of the sides =v'9=3 ft. 

but sum of the sides =27 ft 
. length=(27 + 3)-2=]5 ft ) . 
andbreadth=(27-3)--2=12ft ) 

EXERCISE 78. 

Findtbelength of carpets required for the floor of (1—4) ; 

1. A room 15 ft long, 12 ft. broad , carpet 2 ft wide. 

2 A room 21 ft long, 18 ft broad . carpet 3 ft wide. 

3. A room 18| ft. long, 13f ft. broad, carpet 27 m. 
wide, 

4. A room 25J ft. Jong, 16i ft broad; carpet 44 in. 
wide, 

5 How many pieces of carpet each 6 ft long 3 ft 
wide will cover the floor of a room 21 ft by 12 ft. ? 

6. How many pieces of carpet each 10 ft long, 27 
in wide will cover the floor of a room 16 ft 8 in. by 13 ft. 
6 m ? 

7 Hov/ many paving stones each 2 ft long, 1^ ft, 
wide would be required to pave a rectangular courtyard 
45 ft. by 25 ft ? 

8 How many bricks each 9 m. long and 6 in. wide 
wou’d be required to pave the floor of a room 18 ft. 6 in bv 
13 ft. 6 m, ? 

9. How many paving stones each H feet Jong 9 in 
wide would be required to pave a square courtyard whose 
side IS 30 ft. ? 
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10, Find the cost of carpeting a room IS ft. 4 m 
by 14 ft 3 in, at 4« per square foot 

11 Find the cost <k matting a room 24 ft 9 m by 
i6 ft at 2ff, per sq yard 

12 What will be the expenses of paving a court- 
yard 18i ft, by 14j ft, at 3* per sq. yard ’ 

13 Find the cost of carpeting a room 18 ft 8 m 
long, 16 ft 6 m. Inroad with carpet 2 ft. 4 m. wide at 8<t. 
per yard 

, Find the expenses of carpeting the floor of a 

'Ttwim 2 1 ft 4 in by 14 ft, 3 in, with carpet 2 ft, wide at 
I2a per yard 

15. What Will be the expenses of paving a court- 
'yard 5Q ft by 33 ft with paving stones li ft by 6 in, at 
Rs 16 per hundred ? 

16 A hall IS 48 ft long and the cost of carpeting 
It at 5<r. 4^ per square yard amounts to Rs 53 Sir 4^ 
Find Us breadth 

17 A hall is 45 ft long and the expenses of carpet- 
ing it at 8(i per square yard amounts to Rs. 100 Find Its 
breadth. 

18. The cost of paving and varnishing the door of a 
square room at 2s 6d. per square ft is £ 78 2s. 64, Find 
Its side 

19. The length of a room is three times Its breadth 
and the cost of matting it at 2a. ip. per square yard is 
Rs 6, I2a Find its dnnensions, 

20. The length and breadth of a room are as 3 t 2 and 
the cost of carpeting it at 2«. 6p. per square yard is 
Rs. 23 7a Find its dimensions. 

21 The length and breadth of a room are in the ratio 
of 5 4 and the cost of carpeting it at 2a, 3p, per sq. yard 
is Rs. 31 4« Find Its dimensions, 

22. A room is 25 ft by 21 ft and the cost of carpet-- 
mg It at 4ff. per yard is Rs 21. Find the width of the 
carpet 

23 A room is 24 ft by 16 ft and the cost of carpet' 
mg It with carpet 18 in wide is Rs 24» Find the cost of 
the carpet per yatd 

24. A courtyard is 40 feet long and the cost of cat- 
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peting it at Rs 18 per 100 sq yard*; is Rs. 20. Find the 
cost of fencing it round at 12a, per yard 

25 The expenses of carpeting a square courtyard 
at la. per square ft is Rs 64. Find the cost of fencing 
it round at 4fl: per ft. 

26. A room 38 ft 9 in by 30 ft. is to be paved with 
equal square tiles , find the largest tile which will exactly 
fit and also find the number of tiles required 

27 A courtyard 37 ft 6 in. by 31 ft. 6 in. is to be 
pa\ed with equal square tiles , find the largest tile which 
will exactly fit and also find the number of tiles required 

28 The area of a rectangular field whose breadth 
IS 500 yards is 100 acres Find the cost of cultivating it 
at Rs 3. 2a ip per 100 sq. yards and also the cost of 
fencing it round at Rs. 2 8o. per yard 

29 The length of a rectangular field is twice its 
breadth If the rent of the field at 3 7s 6i an acre be 
£ 151 17s 6d , find the cost of surrounding it with a 
fence at 4jd per yard 

30 A rectangular courtyard the sides of which are 
as 5 11 costs Rs. 144. 6a. for paving at 10a 6p per square 
yard Find the length of its sides. 

31 The cost of carpeting a room is Rs 106. 10® 8;^ 
If the width of the room had been 4 ft. less, the cost of 
carpeting would have decreased by Rs. 26. 10a Sp. , 
find the width of the room 

32 A room is 16 ft long and 12 ft broad. Had its 
length and breadth been 2 ft. and 1 ft. more respectively, 
the cost of carpeting would have increased by Rs. 5. 4<r. 
Find the cost of carpeting it 

33 A room is 16i ft long and 12^ ft broad 
Had the length been 3^ ft more and breadth 1^ ft less, 
the cost of carpeting it would have increased by Rs. 3. 7a. 
Find the cost of carpeting it 

34 The length of a room is 10 ft more than its 
breadth and its perimeter is 100 ft , find the cost of car 
peting it at 7a. 6p per sq. yard. 

35 The sum of the length and breadth of a room 
IS 41 ft and its area is 400 sq ft , find its dimensions. 



XIIl] MEASUREMENT OP AREA 231 

§7 Verandah round a room and Path round a 
garden 

Example 1. A room 30 ft. long, 20 ft broad is sur- 
rounded by a verandah 5 ft. wide Find the area of j the 
lerandah and also the cost of paving it at 2a. per sq. yeeic ' 

Sol. It IS clear from the 
diagram that the area of the 
verandah is equal to the area of 
the outer rectangle minus the 
area of the inner rectangle 

Area of the outer rectangle=40X30 =1200 sq ft. 

„ „ inner „ =30 X 20 = 600 sq ft. 

area of the verandah = 1200 ~ 600 = 600 sq.ft. 

Hence, cost =Re JX600 =Rs. 75 Ans 

Ahter The length of verandah 
=30 + 30+(20 + 10}+(20 + 10) 

= 120 ft., breadth=5 ft. 
area =120 X 5=600 sq ft 
Hence cost =Rs. J X 600 

=Rs. 75 Ans. 

Aliter Area of ABGB=40 x 5=200 sq. ft 
Area of FilfOC=40 x 5 

=200 sq ft. 

Area of ELPF =20 X 5 

= 100 sq ft 

Area of GRQilf=20x 5 

=100 sq ft. 

Total area=200 + 200 + 100 +100 
=600 sq. ft 

Cost=Re. ix600=Rs 75 Ans 

^ ^ 120 ft. broad has a 

path 10 ft. wide inside running round it. Find the cost of 
covering the path with flag stones at 2s 6d, per square yard. 
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1 



Area of the outer rectangle =150 X 120=18000 gq. ft. 

„ „ luner leciangle =130X 100=13000 sq ft. 

area of the path =18000— 13000 sq, ft. 

=5000 ‘sq. ft.= ’‘^-° sa. yds, 

.■ cost 

=£69 8>! 10|4 Ans 

The second and third inelbods are left for the student 
as e\prci'-es 

Note In tV first example ftrice the iiidth of terandah was 
ffrfrfcrf tn the length and breadth of the room because the verandah 
was ouhufc It 

In tbe second example twice the Width of the path was 
suUti acied from the length and breadth of the la\rn because the path 
u,xs running jiisidc it 

Example 3 A rectangular lawn 80 ft. by 60 ft. has 
tt\o roads each 10 ft. wide running in the middle of it, 
one parallel to the length and the other parallel to the 
breadth Find the cost of gravelling them at 3a. per 
square j’ard. 

Sol. C 
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Area of the path AB 
Area of the path CD 
Total area 


a 


= 80X10 =800 sq.ft 
=60X10 =600 sq ft. 
=800+600=1400 sq ft. 

But area of the common portion = 10 X 10=100 sq, ft. 
area of the roads to be gravelled 

= 1400 “- 100 = 1300 sq. ft. 

•cost =Re i^xA-’5“^=Rs. W 

' =Rs27.1a4i>. Ans. 

4 A path iTlf. 

S!;r,hTp”« St" b, <b= path 

Sol ABCD IS a garden, flhcif ^ 

IS the part enclosed by the path 
Produ-e the sides as shovra in the 
diagram. 

Now area of the four equal 
rectangles=3 acres. 

3X4840 

.areaofonerect — — sqyds 

=3630 sq. yds 

'/ breadth of the rectangle =3 yds. 

. length of the rectangle=3630“3=1210 yds 
.. a6=1210-3=1207yds. 

..the area of thesq £r6cd=1207x 1207 sq yds. 

= 1456849 sq yds. 

=301 acres 9 sq. jds. Ans, 


1 


Example 5 A path of uniform tv idth running out- 
side a rectangular garden contains 2800 sq ft If the 
dimensions of the garden be 150 ft and 120 ft , find the 
width of the path 

Sol. In example 9 of Art. 5 we have stated a formula 
, that (length + breadth)* — (area X 4) = (length — breadth)®, 
whence (i) (length -breadth)* + area X 4= (length + breadth)* 
and (tt) (length -hbreadth)*— (length— breadth)*=areaX4. 
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It IS also evident that the dif* 
ference between the sides of the 
outer rectangle must be the same 
as the difference between the sides 
of the inner rectangle, 

,* the difference between the 
sides of the inner rectangle is 30 ft 

difference between the sides of the outer rectangle is 
also 30 ft. 

also areaoftheouterrectangle=(l50X 120) + 2800sq ft 

=20800 sq ft. 

Now apply formula (t) 

.* (30)“ + 20800 X 4 =(length+breadth)-* 

Or \/ 900 + 83200 =length + breadth 
Or length + breadlh =290 ft. 
but length— breadth =30 ft 

. length =(290 + 30)— 2=160 ft 

f. e , the length of the outer side = 160 ft 
pathx2=160-150 =10ft. 

. path=5 ft Ans. 

Aliter. Since the difference between the length and 
breadth of the inner rectangle is 30 ft therefore the differ- 
ence in the dimensions of the outer rectangle is also 30 ft. 
The area of outer rect. is (120 x 150) + 2800=20800 sq ft. 

Now find out 2 factors of 20800 whose difference is 30. 

20800=160X130 

length of the outer rectangle =160 ft. 

• , twice the width of the path = 160 - 1 50= 10 ft. 

‘ • width „ =5 ft. Ans 

Example 6 A square garden ABCD contains I’S 
acres. It is to be crossed by two paths along the diagonals 
AC, BD. Each path is to be 8 yards wide with its centre 
line along the diagonal Find the cost of making and 
paving the paths at 6s. 3rf per square yard. 
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Sol. '■ Area=l Sacs. A E 


B 


AC®=1 8X2 acs. 

=3 6X4840 aq. yds P 




X 


ACsst/S 6X4840 
^6X22 or 132 yds. 

Now EF= Syds and G is 
the mid pt of E, 


V'/'^ 


r /' /'\ '■ 


A 


/ 




D ' H C 

• AG =Gfi=GF=4 yards. [AG bisects ft ZA. 

Similarly, CJI=4 yards. 


Gill or F^:«132-(4 + 4) or 124 yards. 

Area of the path AEKCHF=^i X8X4X2 + 124X8 

or 1024 sq yards 

Likewise area of the other path~ 1024 „ „ 

Area of the centre sq =8X8 or 64 sq yards. 

.* Area reqd. for paving=1024 + 1024— 64 

= 1984 sq. yds 

Hence cost=Z’iFX 1984=^^620. Ans 


Example 7 In the centre of the room 40 ft. square 
there is a square of carpet and the rest of the floor is 
covered with cloth. The price of the carpet is 12a per sq. 
yard and that of the cloth 4a 6p per sq. yard and the total 
cost on both is Rs 96 14a , find the width of the cloth. 


Sol Aieaofthe floor=4DX 40=1600 -so 
sq ft. Had there been only carpet on the floor 
the cost would have been Rs. 1 X j— “ 

=Rs. 133. 5«. 

i e , the cost would have been increased 
by Rs 133. 5ff 4^.— Rs, 96. 14ff=Rs, 36 
7(r. 4^=Rs W. 




236 arithmetic made east [chap. 

Again, if there had been only cloth on the floor the 
cost would have been Rs. 50. 

i e>, the cost would have been decreased by Rs. 96. 
I4a.-Rs S0=Rs. 46 Ha ~Rs 

Hence the ratio between the areas of the carpet and 
the cloth would be inverse, t e , 1125 875~9 ; ? 

the area of the carpet=1600 X t'W= 900 sq ft. 

The length of the carpet— v/900=30 ft. but the 
length of the room=40ft. 

twice the width of the cloth =10 ft. 
width of the c!oth=S ft Ans. 

Ahter. The area of the room=H“-^ sq. yards. 

The mean ) _ Rs 96 Ha X9| carpet cloth 

cost per sq yard ) 1600 ' 12« 

= ' ^2 

W-l 12~¥^- 

i W .W 

19 .7 

By the Alligation Rule we got the ratio between the 
area of the carpet and the area of the cloth. Now proceed 
further. 

EXERCISE 79. 

1 A rectangular courtyard 100 ft, long, 80 ft. wide 
has within it a gravel path 8 ft wide running round it 
Find the area of the path and the cost of gravelling it at 
5cr 3p per square yard. 

2, The area of a square garden is 10 acres. On the 
inside of the garden and along the four sides of it there is 
a gravel path 5 ft. wide Find the cost of constructing the 
path at Iff. 6P, per sq yard 

3. Find the cost of paving a pathway 6 ft. wide 
round and immediately out'^ide a flower garden 21 yards 
long and 10 yards broad, at 5f pies per sq. yard 

4 A field IS 1 10 yards long and 90 yards broad, On 
the inside of it along the four sides there is a path 5 yards 
wide. The cost of gravelling the path is 4ff. per sq. yard 
and the cost of planting grass on the remaining field is 
Re 1 8ff. per 100 sq yards. Find the total cost. 
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5 A field contains one acre , its length is HO ^ ards , 

on the inside of it along the four Jptnted 

been constructed and the ^ 

with grass at la Ip per sq yard. Find the cost 

6 A room is 24 ft 4 m bng and 14 ft 3 « broad 
It IS surrounded by a verandah 4 ft. wide Find the cost 
of carpeting it at 13n 6i> per square yard 

7. A garden is 350 yds long and 250 vds broad 
It has two roads each 8 ft wide running in the middle of 
It. one parallel to the length and the other parallel to the 
breadth Find the cost of gravelling them at let ip. per 


sq. yard. 

8 A garden 220 yards by 110 yards, has two roads 
6 ft and 4 ft. wide running in the middle of it The first 
road runs parallel to the length and the second parallel to 
the breadth. Find the area of the roads. 

9 How many paving stones, each of them 1 ft long, 
9 m wide, mil be required for paving a street 30 ft, wide, 
surrounding the outside of a square grass plot, the area of 
the grass plot being 10 acres ’ 

10, A road 6 ft wide has been constructed in the 
middle of a garden parallel to the length The area of the 
road IS 420 square jards and the area of the garden is 
31500 square yards , find the dimensions of the garden 


11 A garden contains 2 acres and its breadth is 88 
yards. A road has been constructed in the middle of it 
parallel to the length of the garden. If the area of the 
road be 1650 sq. ft , find its breadth 


12. A rectangular court is 50 yards long and 30 yards 
broad. It has paths 6 ft m breadth joining the middle 
points of the opposite sides and also a path of the same 
breadth running all round it. The remainder is covered 
with grass. If the cost of pavement be Is 8d per sq ft, 
and the turf 3s, per sq yard, find the cost of laying out 
the court 


13. A marginal walk all round the tnstde of a rect- 
angular park 48 ft by 36 ft occupies 608 sq ft. , find the 
width of the path 
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14. A path of uniform width running outside a rec- 
tangular garden 60 yards, by +0 yards contains 3100 sq, ft. , 
find the width of the path 

15 In the centre of a room 32 ft square, there is a 
square carpet costing lla per sq yard and the rest of the 
floor is covered with a cloth at 4rr. 6t> per sq yard. The 
total cost of the carpet and the cloth is Rs 58 , find the 
width of the cloth. 

16 A room is 25 ft. square. In the centre of it there 
is a square carpet and the rest of the floor is covered with 
cloth The carpet and cloth cost respectively Re 1 2(t 
and 7a per sq yard, and the total cost of both is Rs 60 
15a , find the length and breadth of the cloth 

17. A path 15 ft, wide running inside all round a 
square garden has an area of one acre Find the area of 
that part of the garden enclosed by the path and also find 
the cost of gravelling it at Re I 9a per 100 sq yards 

18 A path 5 ft wide runs inside all round a square 
park and the cost of turning the remaining into a grassy 
plot at la per sq yard is Rs 100 Find the cost of 
surrounding it with a fence at Rs. 12. 8a per 100 ft 

19. A room measuring 42 ft 6 in by 22 ft 9 in 
inside, with walls 2 ft. 3 in thick is surrounded by a 
verandah 10 ft 6 in, wide Find the cost of paving this 
verandah with tiles measuring 4i in by 3 m and costing 
6 pies each 

20 A hall 70 ft long and 36 ft broad is enclosed 
by walls 18 in thick, and all round the outside there is a 
verandah 13j ft, deep. What will be the cost of paving this 
verandah at the rate of 12a, per sq. yard ? 

21 A square piece of ground AECD is of area 10 
acres It is to be crossed by two paths along the diagonals 
AC, BD Each path is to be 6 yards wide with its centre 
line along the diagonal Find to the nearest rupee the cost 
of making the paths at 2a per square yard. 


§8 Area of the four walls of a room. 

Ei^amplp 1, Find the area of the four walls of a room 
30 ft long, 20 ft broad and 15 ft high. 
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Exp If a diagram of the four walls of a room be 
drawn side by side, it will form a rectangle as shown below. 


15' 

1 

The four 

walls 



20' 

' 30' 

2')' 

30' 


A B CD A 


The length of this rectangle is equal to twice (the length 
-roreadthl and the breadth IS equal to the height of the 
room. 

‘ the area of this rectangle is equal to the area of the 
four walls, 

Area of the four walls=2(length+brcadth) xhejght 
= Pemneter x height 


Or, 


Area of the wall length-wiBe= length X height 
Area of the wall width-wise=widthX height 
area of the two walls=length X heiEht+ width X height 
=height (length + breadth) 

. area of the four walls=height (length + breadth) X 2 
—height X perimeter. 

Thus the area=2(30+20) ft X 15 ft. 


.WWW 04,11. 

15 ft ^ 1°°'” “F 20 ft- broad and 

tor, S 6 ftX 

r* rrrtt p,p,r 27 1 

O ■ Area of the four walls =2(25 + 20) X 15 gq ft 
^ ^ Wrr re,d to „™r a, 
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■> ,59. Height of the room 

. t f 

Vj /Example 3 A room is 31 ft long, 21ft broad and 
the cost of papering the walls with paper 26 in. wide at 5a 
4^, per yard is Rs 93 5a Ap Find the height of the room 

Sol Re I IS the price of 1 yard paper ^ ~ 

. Re, 1 IS the price of 3 yards paper ~ - 
Rs "I®’ IS the price of 280 yards paper 
paper required to cover the walls=280 yards 
. area of the paper =280 X 3 X sq, ft 
= 1820 sq ft. 

Since the area of the paper=the area of the walls, 

. 1820 sq ft =2(31 + 2l)xheight 

u 1820 

height 2(31+21)^^ 

=^=17ift Ans 

Note rroDi tbe above solution we can deduce the following 
rales — 




area of the walls 


Length = 


2 (length bread th) 
area of the walls 


Breadth = - 


2 X height 
area of the walls 


2 X height 


- breadth 
-length 


Example 4 Length, breadth and height of a loom 
are in the ratio of 3 2 . 5 and the area of its four walls is 
1800 sq ft Find its length, breadth and height 

Sol. The area of the four walls of a i j 

room wlien the length, breadth and height j fn 

are 3, 2, 5 ft respectiveiy=(3 + 2) x 2 x 5 j r 

=50 sq. ft 

When the area of the four walls is ' — * 

50 sq ft the area of the floor of one square as shown m 
the hgure is 1 sq ft, when the area of the fourivalls is 1800 
sq ft., the area of the floor of one square wjuld be 

1800—50=36 sq ft 

. . side of the square=\/35=6 ft e 

length =6X3 =18ft]“ 

breadth =6X2 =12 ft Ans 

and height =1800— [(18 + 12) x 2] =30 ft 
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EXERCISE 80. 


Find the area of the four walls of a room (l — 4) — 

1 18 ft. long, 15 ft broad and 12 ft high. 

2 21 ft long, 18 ft broad and 15 ft. high 

3. 21 ft 8 in long, 17 ft 4 in broad and 15 ft. high 

4 24 ft 3 in long, 16 ft 3 in. broad and 12 ft high 

Find the length of paper required for the walls of a 
room (5 and 6) — 

5 18 ft. long, 17 ft broad, 12 ft high , paper 28 
inches wide. 

6 18 ft. 5 in long, 15 ft. 7 in broad, 12i ft high 
paper 25 in. ivide 

Find the cost of papering the walls of a room (7, 8) — 

7 21 ft 6 m long, 16 ft 6 in broad, 12 ft. 6 in, 
high , paper li ft, wide at 4-a per j’ard. 

^ 8 23 ft 4 in long, 17 ft. 2 in. broad, 18 ft high, 

' paper 33 m wide at la 3^ per yard, allowing 358 sq, ft 
for doors and windows 

^ 9 The length, the breadth and the height of a room 
are 25 ft, 7 in,, 20 ft 5 in and 14 ft respectively Its 
walls are papered at 3s, 6d a sq yard and its ceiling paint' 
ed at Is 2£f. a sq ft Find the total cost 

10 Find the cost of white-washing a room 22i ft by 
12 ft and 11 ft high at one anna per square yard, making 
ajjloivance for four windows each 4 ft x 2i ft and two doors 
each 8i ft. X 4 ft 


11 The cost of papering the walls of a room 22 ft. 
long, 18 ft, broad, and Hi ft. high at 4a per yard is Rs -lO, 
Find the width of the paper 


A room is 19 ft 6 m long, 17 ft. broad and 13 ft. 
nigh. The cost of papering the walls with paper 26 in, 
wide is Rs 73. Find the cost of the paper per yard 

13. The cost of papering and white-washing the walls 
of a room 16 ft long and 14 ft broad at 5ti per square yard 
IS Rs 25 Find the height of the room. 


F 16 
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14. A room is 17 ft 6 in long and 14 ft tiigb, the 
cost of papering and white-washing its walls at 3a per sq 
ft is Rs 170. lOff Find the breadth of the room 

15. Find the area of the four walls of a room, the 
length of which is 15 ft and the height 13 ft , if the cost of 
matting its floor at 2« per square yard is Rs 2 8tr 

16 The cost of matting a room 16 ft. broad and 12 ft 
high at 3a per square yard is Rs. 7. 9a. 4^ What will be 
the cost of papering its walls at the same rate, allowing for 
6 doors, each 6 ft by 3 ft ? 

17 The length of a room is 32^ ft The cost of 
painting the walls at Re 1 14<r per square yard is Rs 308 
2a and the cost of carpeting the room at Rs 2 4fl per 
square yard IS Rs 150 5a, Find the height and width of 
the room 

18 A room is 25 ft high and its length is thrice its 
breadth The cost of white-washing its four walls at 5a. 
per sq yard is Rs 62 8a , find the cost of carpeting it at 
12a per sq yard 

19 The length and breadth of a room are in the ratio 
of 5 4. The cost of papering its four walls with paper 27 
in wide at ija per yard is Rs 20 and the cost of carpeting 
It at 7a 6p per sq. yard is Rs 26 8p , find its length, 
breadth and height 

20 The length, breadth and height of a room are in 
the ratio of 5 4 3, and the area of its four walls is 384 sq 
yards Find its length, breadth and height. 


MISCELLANEOUS EXERCISE 81 

1 ^ r ^ 1 5 ft. 6 in long, 1 2 ft 6 in, broad and 

14 ft, high Find the cost of white-washing its walls at... 
la per square yard > 

2 A room is 21 ft long, 16 f\ 6, in broad and IS ft. 
high. Find the cost of papering Us walls at la. 6p per sq, 
yard, allowing 72 sq ft for doors and windows, ^ 

t ^ ft 4 in! broad and 

16 it high Find the cost of papering its walls with paper 
18 jn. Wide at 4a 6i}» per piece of 10 feet. 
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4. My room IS m a very- bad condition It is 16 ft, 
long, 12 ft broad and 15 ft high It has two doors each 
6 ft by 3 ft , two windows each 4 ft by 24 ft. I intend 
to have the doors and windows painted and the ivalls 
white-washed, the cost of painting is la per sq ft. 
and of white-washing ta per square yard Calculate 
the total cost 

5 A room of my house is 21 ft 6 m long and 15 ft 
broad The cost of painting and repairing the four walls 
at 4ar. 6p. per sq. yard amounts to Rs 36. 8a Find the 
height of the room 

6 The cost of white-w'ashmg a room 17 ft broad and 
13 ft 8 in. high at 2a per sq yard amounts to Rs. 13 lOir. 
8p Find the length of the room 

7. The length of a room is twice its breadth and its 
height is 15 ft The cost of white-washing its four walls at 
la 3i> per sq yard is Rs 9 6<r Find the length of the 
room 

8. A room is 25 ft by 15 ft It has 4 doors each 6 
ft. by 3i ft , 4 windows each 4 ft by 2| ft , one fire-place 
2 ft by 1 ft Allowing for doors, etc , the cost of white- 
washing at la 3p. per square yard is Rs 11 6a 6^. Find 
the height of the room. 

9 The length and breadth of a room are 3 2 and 
the height is 21 ft. The cost of papering the four walls 
at la per sq yard is Rs 11 10a 8^ Find the dimen- 
sions of the room 

10 A room is 23 ft 8 ra long and 19 ft 4 in broad. 
The cost of papering its walls after allowing 109 sq ft for 
windows, etc., with paper Ij ft wide at 4a per yard 
amounts to Rs 89 8a. Find the height of the room. 

11 Find the number of bricks, each 9 in by 4 m , 
required for pa\nng a courtyard 36 ft by 21 ft. 

12. A room is 13 ft, 6 in. broad and the cost of 
carpeting it at 12ff. per sq yard is Rs. 36. Find the length 
of the room. 

13 2640 yards by 2 ft paper is required for papering 

the walls of a room the length of which is twice its b're'adth, 



244 


ARITHMETIC MADE EASY 


ICHAP 


How many yards of carpet 4 ft wide will be required for 
the floor of the same room, the height of the room 
being 33 ft ^ 

14 The length of a room is thrice its breadth and 
the height is 25 ft The cost of papering its walls at 5a 
per square yard amounts to Rs 62. 8<r , find the cost of 
carpeting it at 12fl per sq. yard. 

15 The length of a room is twice its breadth and the 
height IS 20 ft The cost of papering the walls with paper 
2i ft. wide at 4<r. per yard amounts to Rs 64 Also the 
carpet required for the floor is 42 yards 2 ft. Find the 
width of the carpet 

16 The breadth of a room is 15 ft The cost of 
papering its walls at 2^ per square ft is Rs. 16 lOu 8p. 
and the cost of carpeting it at 2a per sq ft is Rs, 46 14rr. 
Find the length and the height of the room. 

17. The length of a room is 30 ft The cost of 
carpeting it at 2(r 3^ per square yard is Rs 11.11a 6p 
and the cost of repairing its walls at 9a, per sq. yard is 
Rs 137 8a. Find the breadth and the height of the room. 

18 The cost of carpeting the floor of a room is 
Rs 75 If the breadth of the room had been 3 ft less, the 
cost would have been Rs 60 Find the breadth of the room. 

19 The cost of carpeting a room is Rs. 125 If 
the length of the room had been 4 ft less, the cost would 
have been Rs 100 Find the length of the room 

20 The cost of carpeting a room is £7 4s. and of 
papering the same room with paper at 2ld, per square ft 
IS ;^10 12s. 6d. The length of the room IS 18 ft. and if 
the width bad been 4 ft less, the cost of the carpet would 
have been £l, 16s. less. Fmd the height of the room. 

21. A room is 16 ft by 12 ft Had it been 2 ft. 
longer and 1 ft, wider the cost of carpeting it would have 
been increased by Rs. 5 4a. Find the cost of the carpet 

22 A room is 18 ft by 16 ft Had it been 2 ft. 
longer and 1 ft less wide the cost of carpeting it would 
ha\e been increased by Rs 2.4a Fmd the cost of the 
carpet 
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AEEA OF SOME SIMPLE FIGURES. 


§1 In the previous chapter we have explained how 
to find out the area of a rectangle and a square. Now m 
this chapter we shall explain how to find out the area of 
some other simple figures, 

§2 Area of a nght-angled triangle. 

Let ABCD be a rectangle 
\iith BD its diagonal It is clear 
from the diagram that the diagonal 
divides the rectangle into two 
equal right-angled tnaugles BCD 
and ABD 

Since the area of the rectangIe=BC X CD 



the area of the right-angled A 

where BC and CD are the perpendicular and the base of the 
right angled triangle respectively. 

the area of a nght-angled triangle = x base 


1 hence 


perpendicular = 


areax2 ,, 

r and base 

base 


area y 2 
perpendicular 


In the right-angled A the side opposite to the right 

angle is called the Hypotenuse 

It may be noted that hypotenuse= V (perp )® + (base)^, 
§3. Area of any triangle 

Let A BCD be a rectangle Take a point P on AB 
and jom CP and DP Thus we 3 p ^ 

hate a triangle CDP within 
the rectangle Pill is the 
height of the triangle and CD 
the base It is clear from the 
diagram that the area of the 
triangle is half the area of the 
rectangle 
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Since the area of the rectanole= CD X AD , 

, . . CDXAD CDXPM 

the area of the triangle— = ^ 

We shall express this result in words as follows — 

. , , base X height 

Area of a triangle® — 2 

, „ areax2 ,, arcax2 

whence, Base® and height® 

Alitet Area=x/s(^— n)( 9 — i))(s — c)> 
where s=senii-perimeter and a, 6, c, the sides of the 
triangle The formula is proved in geometry 

§4 Area of an equilateral triangle 

An equilateral triangle is one which has all its sides 
equal Let ABC be an equila- 
teral triangle whose side is equal 
to 4 inches By application of the 
second formula of Art 3 we shall 
proceed thus 


Semi-penmeter=^{4 + 4 + 4)=6 

B 4' f 

area =\ /6(6-4)(6- 4)(6-4) 

= \/ 6X2X2X2 
=\/2X2X2X2X3 

=\/4X4X3 
=4X1732 
*=:4X4X 433. 

Also height AD 

base 

4X4X 433X2 
“ 4 

*=4X 866 

From the asterisked lines we conclude the following formula; 
Area of an equilateral triangle® side x side x 433 
Height or altitude = side x 866 
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§5 Area of a quadrilateral. 

Quadrilateral is a plane figure bounded by four sides 

(fl) If four sides and one diagonal be gi\ en we shal' find 
out the areas of the two triangles thus formed by the formula 

Area=^/s(s‘“ff)(s“'i>)(s~c) and then add 

(6) If one diagonal and the two offsets from this 
diagonal to the opposite comers be given the area of the 
quadrilateral is found by the formula d (Pj +P 2 ) 

Example Find the area of the quadrilateral whose 
diagonal is 213 ft , offsets 97 and 103 ft 

Sol Area=iX213 (97 + 103)=21300 sq ft Ans 


§6 Area of a parallelogram 

Parallelogram is a four-sided figure having its opposite 
sides equal and parallel 

Let ABCD be a parallelogram 


Produce 1)C and 
draw AL and BM. 
perpendiculars on DC 
Now ALMB IS a 
rectangle the area of 
which IS equal to the 
area of the given para- 
llelogram, since A ADL 


A B 



IS equal to ^ BCM in all respects. 

Now area of the rectangle ALMB=AL'X.LM 
area of the parallelogram = AL X LM 

=ALXDC 

[ LM=DC. 

We express this result m words thus — 

Area of a parallelograms height x base, 
whence height or altitude= area— base 
and base =atea— height 

§7 Area of a rHombus 

Rhombus is a four-sided figure, having all sides equal 
and the diagonals of which bisect each other at right angles. 
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Let ABCD be a rhombus with diagonals 6^ and 8'^ t e , 
BD~^^ and AC=8'^ 

A 


area of A ABC 
8X3 

— sq^ inches 

and area of A A CD 
8X3 
~'~Y~ 

area of the rhombus 

. 8X3X2 

•— — — sq. inches 

8X6 , 

*=•“— sq. inches 





The result may be expressed in words thus — 

A.ea ol a ihombusa 1 ^‘aipn a l ^ 

2 


*58. Area o{ a cylinder. 


Take a rectangular piece of paper 
and join the edges of its breadth. It 
will represent the figure of a cylinder 
The length of the rectangular paper will 
represent its circumference and breadth, 
Its height 

Since the aiea of a rectangle 

= length X breadth, 

Alea of a c\lmder=citcUmferencex height 
whence circumference s area - height, 
and height ■= area -r circumference 

19. Circle. 



Draw some circles of difterent radii Mark points 
on the circumferences near each other and measure the 
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These parts make a figure similar to a parallelogram 
Had the circle been divided into 32 equal parts, lines AB 
and CD would have been more straight, 



It IS clear that the area of the parallelogram is equal 
to the area of the circle We also obsene that the base 
of the parallelogram is equal to the serai-circumference of 
the circle and height is equal to the radius 

Area of the circle =semi-circumferenceX radius. 

But semi-circumference=radiusX®T“ [Art 9] 

Area of a circle = radius x radius x ^ 
EXERCISE 82 

Note The first ten questions to be done mentally 

1 The base of a right-angled triangle is 8 yards and 
perpendicular is 6 yards , find the area. 

2 The base and the height of a triangle are 7 and 
3 yards respectively , find the area 

3 The base of a parallelogram is 15 ft. and height is 
5 ft , find its area 

4 The circumference of a cylinder is yards and 
height IS 8 yards , find its area 

5 The diagonals of a rhombus are 15 ft and 12 ft , 
find its area 

6 What would be the area of a rhombus the diagonals 
which are 4-3 ft and 6 ft ? 

7 The circumference of a circle is 88 ft , find its 
diameter 

8 The circumference of a circle is 154 ft , find its 
radius 




xiv] area OK SOME SIMPLE Figures * 251 
circumference with threads as accurately as possible 



from one point to another till the whole circumference 
IS measured Now measure the threads used in each circle 
in inches and fill u the following table ■ — 


No. 

Circumference 
in inches 

Diameter in 
inches 

Ratio between cir 
cumference and 
diameter 

‘ 1 



2 

1 



3 


1 

1 

1 


Yon will now find that the circumference in each 
case IS V' times the diameter, that is to say 


circumference =diametet X and 
semi-circumference— radius x 


§10. Area of a circle. 

Draw a circle on a thin card* 
board Draw diameters so as to 
divide the circle into 16 equal 
parts Cut off these parts and 
arrange them in a figure as shown 
on the next page. 
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are respectively 18 ft 2 in and 11 ft 7 in , if the painting 
of the walls at the same cost per sq yd amount to Rs 74. 
6fl ^ 


34 The sum of the length and breadth of a room is 
26 ft and its area is 160 sq ft , find its dimensions 

35 A rectangular field is 80 ft long and 60 ft broad 
A path of uniform width whose area is 1300 sq ft has been 
constructed wif/int along the four sides , find its width 


36 A path of uniform width running outside a 
rectangular garden contains 3200 sq ft If the length and 
breadth of the garden be 80 ft and 60 ft respectively, find 
the width of the path. 

sjsj. Find the cost of lining with zinc, at 6s 9d per 
sq yd the sides and bottom of a cistern whose dimensions 
are length 7 ft 10 m., breadth 5 ft 4 in. and depth 1 ft. 

9 ,n [Bunna, 1923] 

38 A room is 21ft 4 in long, 15 ft 9 m broad, 

the doors and windows together occupy 65 sq ft The cost 
of papering the remaining part of the surface of the walls 
with paper 25 in wide at 3s 9d per piece of 12 yds £2. 
8s Sd , find the height of the room [Burma, 1924] 

39 A la\m tenn,s ground is half as long again as it is 
wide^ The cost of levelling it at 5a per square yard is 
Ks 1470 , find the cost of enclosing it with an iron railing 
at Rs 4 per yard. 

40 The length of a room is 20 ft. , the cost of 

papering the walls with paper 2i ft wide at 4». 7“ ^ 

Rs 30 6rt 8p , and that of carpeting the room at Ks 3 
5a. 4J> per sq yd is Rs 122 3a bU , find the height of 
the room 

41 The length of a square plot of land IS 110 yards 

It has two paths, each 2^ yards wide with its centre line 
along the diagonal Find to the nearest penny the cost of 
covering the remaining plot with grass at 2d per square 
yard. 
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23 The length of a room exceeds its breadth by 12 
ft and its perimeter is 76 ft Find the cost of carpeting it 
at 4 a per sq ft. 

24 The length of a room is greater than its breadth 
by 8 ft. and its perimeter is 64 ft. Find the cost of 
carpeting it at 12 a per sq yard 

25 A room is 18 ft broad. Leaving a passage 2 ft 
wide along the sides, a carpet has been spread, the cost of 
carpeting at 2a per square ft being Rs 28 , find the length 
of the room 

26 A room is 30 ft long Leaving a passage 2^ ft. 
wide along the sides, a carpet worth Rs 14 13ir 6 ^. at 4ff 

’ 6p per square yard has been spread Find the cost of 
papering the ceiling at \a 3p. per sq yard 

27 A garden is 220 ft by 160 ft A road 5 ft. wide 
has been constructed within along the sides Find the cost 
of gravelling it at 9a. per 100 sq. ft 

28 A garden is 300 ft by 250 ft. It is surrounded 
’ by a path 10 ft wide Find the cost of gravelling this path 

at 3a. per sq yard 

29. A field is 150 yards by 120 yards. It has two 
roads each 10 ft. wide running m the middle of it, one 
parallel to the length and the other parallel to the breadth 
Find the area of these roads, also find the cost of planting 
grass at 7a per 100 sq ft on the remaining portion. 

30 A path 6 ft wide, running all round a square 
garden has an area of 2 acres. Find the area of that part 
of the garden enclosed by the path 

31. Find the cost of papering the walls of a room 
22 ft long, 18 ft. wide and 20 ft high, with rolls of paper 
21 inches wide, at Rs 2. 10a per roll of 12 yards. 

32 The area of a rectangular field whose breadth is 
500 yards is 100 acres. Find the cost of cultivating it at 
Rs. 3 2a 8 ^ 1 . per 100 sq. yds and also the cost of fencing 
it round at Rs. 2 8 a. per yard. 

33 The cost of painting a room 9 ft. 6 in high, 
, 15 ft 3 ID long and 10 ft broad is Rs 47 8 a , what must 
, be the height of another room whose length and breadth 
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9 The radius of a circle is 7 ft, , find Us area 

10 The sides of an equilateral triangle is 4 ft. ; find 
its area 


11 The area of a right-angled triangle is 46 sq ft 
96 sq in. and the base is 8 ft 9 in , find its height 

12 The area of a right-angled triangle is 18 sq. ft 
48 sq in and its height is 3 ft 4 m , find Us base. 


13 The hypotenuse of a right-angled triangle is 120 ft 
and one side is 24 yards , find the other side 


14 The sides of a triangle are 15, 25, 30 ft , find Us 
area to 3 decimal places 

15. The base of a triangle is 35 ft and the height is 
12 4 ft , find Its area 


16. The area of a triangular field is 140 square yards 
and the base is 63 ft , find its altitude. 

17 The sides of a triangle are 16 yds. 2 ft , 26 yds, 
and 37 yds ] ft respectively , find tbe perpendiculars 
drawn from the angles on tbe opposite sides 

18 The side of an equilateral triangle is 50 ft , find 
Its area 


HA equilateral triangle is 270 so. ft. 

yu sq jn, , find its side 

c “ equilateral triangle is 12 ft. 6 in 

nnci US altitude 

beiJihc 2'®.^'2="®^«reuce of a cylinder is 15 ft. and the 
neight IS ft , find its area, 

heiS « f ‘^“raf^ence of a cylinder is 21 ft and the 

eignt IS 3 ft 4 in , find its area. 
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26 The diagonals of a rhombus are 6 ft. 8 in. and 
5 ft 3 in. respectively , find its area 

27 The area of a rhombus is 50 sq ft. , one of the 
diagonals is 6 ft 8 in , find the other diagonal 

28 The d'ameter of a circle is 10 ft, 6 in, , find i 
circumference 

29. The radius of a circle is 7 ft , find its circum- 
ference. 

30. The circumference of a circle is 88 ft. , find its 
radius 

31 The circumference of a circle is 14 yards 2 ft . , 
find its diameter 

32 The radius of a circle is 3| ft., find its area, 

33. The circumference of a circle is 220 yards , find 
its area 

34. The diagonals of a rhombus are 6 ft. and 8 ft , 
find its side 

35. The area of a rhombus is 2400 sq, ft, and the side 
IS 50 ft , find its diagonals. 

36. The side of a rhombus is 20 ft and one of its 
diagonals is 24 ft, , find the other diagonal 

37. Find the area of a ring the outer and inner radii 
of which are ft. and 2^ ft. 

38 The area of a circle is equal to that of a square. 
Compare their perimeters 

39. In a quadrilateral ABCD, the diagonal AC 
measures 2 ft. 9 in. and the offsets from this diagonal to B 
and D measure 1 ft. 7 in. and 11 in respectively , find the 
area of the quadrilateral 

40 In a quadrilateral ABCD, the sides AB, BC, CD, 
DA, measure 20, 13, 17, 10 Iks. respectively and the 
diagonal AC 21 Iks , find the area of the quadrilateral. 



CHAPTER XV 

MEASUREMENT OF VOLUME 

2* §1 A thing which occupies some space is called a 
Solid and the space which a solid occupies is called its 
Volume, Capacity or Cubic Content 

§2 Observe the following two figures. You have 
often seen such solids and you can note that both the solids 



are bounded by six faces The only difference you can find 
IS that m one solid, each face is a square and m the other 
each face is a rectangle The one which has square faces 
IS called a cube, and the one which has rectangular faces 
IS called a rectangular solid or a cuboid. 

§3 A rectangular solid measuring an inch each way 
IS called a cubic mcb, measuring a foot each way is called 
a cubic foot , and so on. 

, Note A rectangular solid is said to ha\e three dimensions, 
VIZ , length, breadth and thickness (or height or depth) 

§4 To prove that 

one cubic yard=27 cubic feet and 
one cubic foot =1728 cubic inches, 
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Take 27 wooden rectangular soilds, each measuring a 
cubic foot, and place them 
as shown in the figure 


It will be seen that 
the model thus prepared 
IS a cubic yard It has 
three layers, each layer 
has three lines and each 
line has three wooden 
rectangular solids. Hence 
It IS proved that a cubic 
yard=3X3X3=27cubic 
feet. 



Similarly by the aid of the diagram given below, it 



will be seen that a cubic foot contains I2X 12X 12=1728 
cubic inches. 
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§5. To find the volume of a cuboid and a cube. 


(t) Let us take some noitlpn rectangular solids again, 
each measuring 1 cubic ft Make a lai'er containing 4 
solids m its length 
and 3 m its breadth. 

Make another similar 
layer and place it on 
the first layer as shown 
in the annexed figure. 

The model now has 
two layers, each layer 
has three lines and 
each line has four 
wooden rectangular solids It is clear, therefore that the 
model contains 4X3x2=24 cubic ft , where V is the 
length, 3^ is the breadth and Of is the height Hence the 

Volume of a cuboid =lengthx breadth vheigth, 
or briefly u x 6 x 

(it) Since in a cube, length, breadth and height are equal, 
Volume of a cube= (length) ’ or (edge)® 

Rule Expiess the length, breadth and height in 
units of the same denomination, their product will give 
the volume in cubic units of the same denomiuation 



16 Diagonal of a cuboid and a cube, 
(i) Diagonal of a cuboid =\/ + ji-i 


Let 1=5 yards, h=4 yards, and li=3 yards, then the 
diagonal= i/5® + 4® + 3- 


=\/25+16 + 9 


— V'SO— 7 07 yds Ans 

Note This is the longest rod that can be placed in 
having dimensions 5, 4 and 3 > ds 


a room 


(it) Diagonal of a cube= V 1 -^+ 1 ^+ /•* 
=v'3i®=Zv'3 


F. 17 
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Let the side of a cube be 5 m , then 
the diagonaI=5v/3 

=5 X r732=8‘66 inches, Ans. 

§7 To find the surface of a cuboid and a cube, 

(i) Let the dimensions of a cuboid be 5, 4, 3 in 
respectively Since the cuboid has six rectangular faces 
and the two opposite ones are equal, 

the surface of the caboid=2(5 X4 + 5X3 + 4X3) 
=94 sq m 

1 e,, surface —2[lh + Ih + bh) 

(ti) Since a cube has six equal faces 
the surface of a cabe=6x (edge)^ 

Example 1 A log is 15 ft long, 2 ft 3 in broad and 
1 ft, 6 in thick , find its volume and its surface. 

Sol (t) Volume=lengthx breadth X thickness 
= 15 X f X f cubic ft 
=50 cubic ft 1080 cubic in Ans. 
(«) Surface =2(16 + i;j+&/i) 

=2(l5x|+15Xf + fX|)sq. ft, 
=2(i-F-+¥ + ¥)=-^F sq ft 
= 1 19 sq ft 36 sq in. Ans 
Example 2 A box measures 3 ft 6 in each way , 
find its volume and also find the cost of varnishing it at 
per sq ft 

Sol. (t) Volume=lengthx breadth X height 

X ^ X cubic ft 

=42 cubic ft 1512 cubic in Ans. 

{«) Since the box has six surfaces and each surface 
is a square, therefore 

the area of one surface=4x sq ft 

>, 1 , SIX surfaces='rX6 sq ft 

= Rs -*^X6XT4f=Rs.|4 

=Rs. 1 Str. 6/> Ans. 


cost 
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Example 3 A platform 8 ft. longf, Sj ft broad and 
3 ft high IS intended to he constructed , find the cost of 
Its construction at 2o per cubic ft and also find how 
many bricks each 9 in long, 4 in broad and 3 m. thick 
will be required for it. 

SoL Volume a=kngihx breadth x height 

=8 X y X 3= 132 cubic ft 

it) Cost =Rs 132x|=Rs 16 So. 

, . ,, . _132X1728 

(ii) No. of bricks — — 2112 

Example 4 A tank is 30 ft long, 12 ft broad and 
4i ft deep , how much water will it contain if the weight 
of one cubic ft. of water is 1000 ounces ? 

Sol. Volume of the tank=length x breadth X height 
=30X12X1=1620 cubic ft 

weight of water =^^^-^=101250 lbs 
iO 

=45 tons 4 cwt 2 lb Ans 

Example 5. A box with a lid measuring on the 
outside 3 ft 2 in in length, 2 ft 2 m in breadth and I ft 
8 in in height is made of wood I m thick , find how many 
cubic ft of air it contains and also find the weight of the 
box if a cubic foot of the vrood vreigbs 27 lbs 

Sol The wood being 1 in thick the inner dimensions 
are 3 ft , 2 ft and Ij ft. respectively 

(i) the volume of the Mjhd occupied by the air 

=3 X 2 Xf cubic ft 
=9 cubic ft Ans 

(it) The volume of the box=3i ft X2^ ft x4fr. 

^ 1=^1^ cubic ft, 

. the \olume of the wood={\W~9) cubic ft 

~ cubic ft t 

and . weight of the box =|§| X 27 lb lb 

=65* lb Ans. 

Example 6 In the above example, find the expenses 
of painting the box mside and outside at 5er.4i) per square yd 
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Sol. The extenor surface 

=2(-V-+¥)xf + ^,/ixVx2 
=2X^®-xl+-V‘^x V X2 
-^ + 'W='¥sq ft 

and the intenor surface =2(3 +2)X-|+3X2X2 
=2X5 x5+3x2x 2 
=15+ 12=27 sq ft. 

. the rvhole area to be pamted= V + 27 

=■^1— sq.ft =-Vsq yds. 

* the cost required =Rs V-X^=Rs 

=Rs. 2 2a. ip Ans 

Example 7. Water flows into a reservoir 24 ft long, 
15 ft. broad and lift deep through a pipe of 9 sq. in , 
at the rate of 4 miles an hour. How long will it take to fill 
the re ervoir ? 

Sol Volume of the reservoir=24 x I5x 11 cubic ft. 

Volume of water that flows into the reservoir 
=4 X 1760X3X3-11^=1320 cub ft. per hour 

, _24X15X11_,, 

.. time reqd = 3 hours. Ans 

XOin) 

Example 8 A reservoir measuring inside 8 ft in 
length, 5 ft in breadth and 4 ft in depth contains 60 cubic 
ft. of water Bricks each measuring y''' by b" by 2k" are 
put in the reservoir till it is brimful , find the number of 
brirks put in it, supposing each brick absorbs tb of its own 
volume of water 

Sol Volume of the reservojr=8 X 5 x 4= 1 60 cubic ft. 

Volume of water =60 cubic ft 

Therefore bricks can occupy 160—69=100 cubic ft of 
place if they do not absorb any water But as the bricks 
absorb iVth of its own volume of water, consequently there 
■will be more iban 100 cubic ft of place for them 

volume occupied by bricks=100x 5 b = 104 cubic ft 
But volume of a brick=i'’_ > cubic ft 

. number of bricks =104 -<-tV= 1248 Ans 
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EXERCISE 83 

Note The first ll questions ate to be done mentallv 

Find the cubic contents of the rectangular solids 
having the following dimensions ' — 

1 4 ft, 3 ft, lift 2 S ft, 2 ft, 1ft. 

3, 9 in , b m,, 2 in. 4 10 in , 5 m , 14 in. 

5 3 ft , 24 ft , l4 ft 6 8 cm., 6 cm , 5 cm 

7 18 in., 12 in , S in 8 4 ft , 3 ft , 2i ft 

9 5 yds , 4 yds , l4 ft. 10 Si yds , 2 ft , 14 ft 

11. Find the volume of a cube whose edge is 
(ft) 4 inches, (6) 6 inches, (c) 3 yds. 

12 Find the longest rod that can be placed m a 
room having dimensions 16 ft., 124 ft and 18 ft 

13 Find the diagonal of a cube whose edge is 9 ft. 

Find the surface of the rectangular solids m Examples 
14 and 15, whose dimensions are the following — 

14 Length 1 ft 3 in , breadth 11 in and height 8 m 

15 Length 4 ft 6 in , breadth 2 ft. 4 in, and height 
I ft 6 in 

16 The edge of a wooden cube is 2 ft 2 in Find 
its surface 

17 Find the surface of a cube whose edge is 4 ft, 3 in 

18 A solid is measunng 3 ft. 4 in each way, find 
Its capacity 

19 A room is 18 ft. long, 12 ft. broad and 9 ft. high, 
how many cubic yds of air does it contain "> 

20 A room is 16 ft 8 in, long, 12 ft 4 in broad and 
9 ft high , how many cubic yards and cubic feet of ait 
does It contain ? 

21 How many bncks each 9 in by 5 in by 14 
are required for a wall 18 ft long, 15 ft high and *2^ ft 
thick ? 

22 How many bricks, each 8 m. by 6 in by 2 in 
are required for a platform 21 ft long, 12 ft. broad and 
4; ft. high ? 
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23 How many bnrks, each 8 id by 4 in by 2 in. 
are required for a wall 15 ft long, 12 ft high and 2i ft. 
thick, leaving m it a doorway 9 ft by 4 ft. ? 

24. Find (correct to the nearest pie) the cost of 
painting the surface of a box, each edge of which is 3 ft 
4 in at 8^ per sq ft 

25 Find the cost of painting the surface of a box 
the dimensions of which are, length 4 ft., breadth 3 ft and 
height 2i ft at 6p per square ft 

26 A log of wood 16 ft long, 2| ft broad and 1 ft 
thick is purchased at 2a 3i> per cubic ft and the cost of 
vam shing it is per sq. ft Find the total cost. 

27. A reservoir 21 ft long, 15 ft broad and 6 ft 
deep contains water Find the weight of the water when 
a cubic ft of water weighs 1000 ounces 

28 A cubic foot of water weighs 60 lbs. Find in 
tons, etc., the weight of a rainfall of 2 inches over a field 15 
yards long and 8 yards wide 

29 A cubic foot of water weighs gillons Find 
in gallons the water of a rainfall of 1® inches over a park 
18 ft by 16 ft 

30 A ditch IS 12 ft long, 8 ft. wide and 4 ft. deep 
rind the cost of filling It with earth when 48 cubic ft of 
earth cost Rs 5 12a 

31 A box with a Iid measuring on the outside 3 ft 
I 7 in in length, 2 ft. 7i in in breadth and 1 ft 5^ m m 
height IS made of wood | m thick , how many cubic ft. of 
air does it contain ’ 

32 The interior dimensioi= of a box made of wood 

° 2 ft 10 in. broad 

Md 2 ft 4 in high Find the weight of the box if a cubic 
ft of the wood weighs 36 lbs. 

33 The extenor dimensions of a box made of wood 

of If m. in thickness are 4 ft. long, 3 ft broad and 24 ft 
high. Find how many books 6 m. long, 3 in broad and 
7 in tnick are required to fill* it 

34 A cistern 22 yds long, 15 yds wide and 2 yds 
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deep IS to be filled by a pipe whose sectional area is 24 sq 
in How long will it take to fill it when the water flows at 
5 miles an hour ^ 

35, A reservoir 33 ft long, 21 ft. wide, 7i ft deep is 
filled in 2 hours 37 min 30 sec. by a pipe whose bore is 
4 in X 3 in. How fast does the water flow m the pipe ? 

36. A cistern 6 ft long, 3 ft wide and 4 ft. deep 
contains 42 cubic ft of water How many bricks 8 in by 
4 in by 3 in can be put in it, when a bride is supposed to 
absorb f of its own volume of water ? 

37 A crow wishing to quench its thirst came to a 
Vessel which contained 2S cubic inches of water The 
Crow being unable to reach the water picked up several 
small stones, each three quarters of a cubic inch in size, 
and let them drop into the vessel until the water came to 
the top of it If the size of the vessel was such that it 
could exactly hold 73 cubic inches of water, find the number 
of stones dropped in by the clever crow. 


§8 In the foregoing exercises we have thoroughly 
practised the formulae 

Length x breadth x height = volume, 
whence Length = volume — (breadth x height) , 

breadth = volume- (length x height), 
and height - volume — (length x breadth) 

Example 1 The volume of a cuboid is 61 cubic ft. 
432 cubic in , its length is 5 ft. 3 in. and the thickness is 
2 ft 6 in Find the breadth 


Sol ' breadth —volume — (length X thickness) 

reqd breadth = 6U— (5i X 24) ft 
=H^x^x|ft 
=-Y- or 4 ft, 8 in Ans 

Example 2. A rectangular solid costs Rs. 5 I Off at 
2ff 5p. per cubic ft Find its thickness if its length be 8 ft. 
and breadth 2 ft 6 in 


Sol. Iff 
Iff 
90ff 


IS the cost of 1 cubic ft. 


» II 


4 cubic ft 

T X 90 or 40 cubic ft 


II 


II 
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Now 40 cubic ft IS the volume of the rectansiular solid 
thickness =volume— (length V breadth) 

' reqd thickness=-^^^=2 ft. Ans 

EXERCISE 84 

1 The cubic content of a rectangular solirl is 30 
cubic ft , the length is 4 ft and the breadth 3 ft Find its 
height. 

2 The cubic content of a rectangular piece of wood is 
40 cubic ft , the length is 5 ft and the breadth 4 ft Find 
its thicknes«. 

3 What will be the width of a rectangular piece of 
wood, the volume of which is 15 cubic ft , the length 5 ft. 
and the thickness ft. ^ 

4 Find the thickness of a rectangular stone the 
capacity of which is 25 cubic ft , the length 5 ft and the 
breadth 3 ft 

5 The length and the thickness of a rectangular stone 
are 8 ft and 3^ ft respectively Find its breadth when its 
volume IS 112 cubic ft. 

6. The cubic content of a log of wood is 64 cubic ft 
1008 cubic in , its length is 15 ft 6 in. and the breadth 2 ft, 
6 in Find its thickness. 

7. The volume of a heap of coal is 16 cubic yds 
6 cubic ft 1296 cubic m What will be its height if the 
length be 15 ft and breadth 6h ft i* 

8 Tne volume of a heap of coal 16 ft. long, ft. 
broad is 27 cubic yds 19 cubic ft Find its breadth. 

9 The '•nbic content of a log of rvood 28 ft. long and 

ft thicl IS 105 cuDic ft Fmo its breadth 

10 A cistern 10 ft long and 6 ft. 8 in, broad contains 
14 cubic yds 22 cubic ft of water Find its depth. 

11. A log of wood v/bose edge is a square contains 
36 cubic ft Find its width, if the length be 16 ft. 

12, A log of wood whose edge is a square contains 
28 cubic ft 216 cubic in,, its length is 38 ft. Find its 
thickness, 



xv] MEASUREMENT OF VOLUME 263 

13 A log of -wood whose edge is a square of 1 ft 4 m. 
side contains 1 cubic yd 5 cubic ft Find its length 

14 A solid stack 5 ft by 5 ft by 3 ft contains 1728 
bricks, each 10 in long and 5 in broad , find the thickness 
of each brick. 

15 A solid stack 8 ft. by 4 ft contains 2560 bucks, 
each 9 in X 4 in X l4 m , find the height of the stack 

16 A cistern 24 ft long IS ft. broad is filled m 3 hours 
by a pipe whose sectional area is 9 sq in. The water flows 
in the cistern at 4 miles an hour , find the depth of the 
cistern 

17 A piece of ground is 21 yds long and 18 yds wide. 
To what uniform height must earth be spread upon it, that 
it may cost the owner Ss 210 at Rs. 3 5a 4i» per cubic 
yard ? 

18 A cistern containing 600 gallons measures exter- 
nally 7 ft by 2 ft 11 in by 5 ft 6 in , the sides are I 7 in 
thick , find the thickness of the bottom, supposing 6 i 
gal]ons= 1 cubic ft 

19 In a box which measures internally 4 ft by 3 ft , 
I can pack 2880 books each 6 in long, 3 in wide and 1+ in. 
thick Find the depth of the box 

20 In a box measuring internally 3% ft by 3 ft. by 2^ 
ft I can pack 2016 books each 6 m long and 3 in. wide. 
Find the thickness of each book 


19 Volume of a prism. 

Definition A right pnsm is a solid bounded by plane 
faces, the two ends of which are congruent parallel figures 
and the side faces are rectangles. 

If we take a wooden cuboid v ith dimensions— length 
5^'^, breadth and height 3" and draw two diagonals 
parallel to each other, one on the lower surface and the 
other on the upper surface of it and with a saw cut the 
cuboid into two equal parts across these diagonals, each 
part will then represent a right prism, the base of which 
will be a right-angled triangle. 
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Since the volume of the cuboid —5 X 4 X 3 cub m 

5X4X3 , 

„ „ „ prism = — - — =10X3,,,, 

where 10 sq ft is the area of the right-angled triangle or 
the area of the base of the prism Therefore 

Volume of a pnsm= Area of the base x height 

The base of the right prism may be an equilateral triangle, 
a trapezium, a pentagon, a parallelogram, etc etc., but the 
method of finding the volume in each case is the same as 
mentioned above. 

§10 Volume of a riglit circular cylinder 

Since the upper and lower surfaces of a right circular 
cylinder are equal and parallel to each other, 

Volume of a cylinder = Area of the base X length and 
area of its curved surface “circumference x height 

Example 1 The area of the base of a right prism is 
9 sq in and its height is 5 in Find the volume. 

Sol Volume=area of the base X height 

=9 X 5=45 cubic inches. Ans 

Example 2 The base of a right prism is an equilateral 
triangle whose side is 2 ft If the height be 5 ft., find the 
volume 

Sol Volunie=area of the base X height 
=(2X2X 433) X 5 cub ft. 

= 1 732 X 5 cub ft 
“8 66 cub. ft. 

Example 3 Find the volume and the curved surface 
of a cylinder, the height of which is 8 inches and a base of 
diameter 1 m 

Sol (i) Volump=area of the base X height 
= ()xix'=,*;x8cub ill 
— K ^ 8— cub in 
= 6f cub in Ans 

{») Curved surface=circumferenceX height 
= (ixY)x8sq.ft 
— ^7- X 8 or sq.ft =25^sq ft. Ans 
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Example 4 The external diameter of hollow cylindri- 
cal tube made of iron ^ in thick is 3 incheSt If the length 
of the tube be 21 ft , find the number of cubic inches of 
iron in it 

Sol External radius of the tubi=li m 

Internal „ „ m 

volume of the tube=4 ^21^12 cub in 

= 1782 cub in 

and internal volume of the tube=l x 1 x-^if x 21 X 12 cub in. 

=792 cub in 
Volume of iron =1782 — 792 

=990 cub in Ans 

Example 5 Two cylindrical iron pipes, each open at 
both ends, have equal internal volumes. The external and 
internal diameters of one are 11 and 10 inches, and those of 
the other are 5i and 5 inches Compare the quantity of 
iron used m each pipe 

Sol Let h and H inches be the respectu e lengths of 
the pipes 

Then the internal volume of the lst=25^h 

and „ „ „ „ 2nd=^TrH 

^ IT H=25ith [Given 

H=4h 

quantity of iron in the lst=[(-Y)®— 5^)1 Xirh 

and „ „ „ 2nd=l(-^)*— (4rjX-irH 

1st 2nd=-V^h W-n-H 

=28 43. [H=4h 

EXERCISE 85 

Note The first 5 quetioas to be done mentally 

1 The area of the base of a right prism is 21 sq ft. 
and Its he ght is 5 ft Find the volume 

2 The base of a right prism is a parallelogram whose 
adjacent sides are 12 ft and 8 ft Find the \olume of the 
prism if Its height be 10 ft. 

3 The area of the base of a cylinder is 15 sq in and 
Its height IS 10 in Find the volume 

4 Find the volume of a cylinder which has a height 
of 10 in and a base of radius 7 in 

5 Find the volume of a cylinder the height of which 
IS 14 in and the base of radius 1 m 
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6 The base of a right prism is a regular hexagon, 
whose area is 3*125 sq in. If the height is 8 in., find the 
volume. 

7. The area of the base of a right prism is 12 sq. ft. 

1 125 sq in and its height is 8 in Find the volume 

8 The base of a right prism is a rectangle whose 
adjacent sides are 12 ft and 9 ft If the height of the prism 
IS 7 ft , find the volume 

9 The base of a right prism is a rhomDus whose 
diagonals are 10 ft and 8 ft If the height of the prism be 
6 ft , find the volume. 

10 The base of a right prism is a right-angled triangle, 
the sides making the right angle are 4 ft and 3 ft. If the 
height of the prism be 5 ft , find the volume. 

11. The radius of a cylindncal tube is j m and its 
height is 28 ft Find the quantity of water it can contain 

12 The diameter of a cylindrical tube is 2 in and its 
height is 21 ft , how much water can it contain ^ 

13 The radius of a well is 7 ft and 'ts depth is 30 ft. 
How much earth was taken out when it was excavated ? 

14. The radius of a well is 4| ft How much water 
does It contain if the depth of the water is 32 ft. 

15. A well contains 1760 cubic ft of water and its 
radius is 4 ft Find the depth of the water 

16 The depth of water m a well is 25 ft. Find its 
radius if it contains 962^ cubic ft of water 

17 The radius of a well is ft. and its wall is 1 ft 
thick If its depth be 21 ft find the volume of its wall 

18. A well, 4i ft inside radius is to be sunk 28 ft 
deep with a brick lining 1 ft thick. How many bricks 
each 9 in by 4 m by 3 in are required to construct it ^ 

19. A hollow cylindrical tube open at both ends is 
made of iron 13 m thick If the external diameter be 2 ft. 
3 in. and the length of the tube be 14 ft , find the number of 
cubic feet and inches of iron in it 

20. The external diameter of a hollow cylindrical tube 
(open at both ends) made of iron 2 in. thicli is 1 ft. 10 in. 
The length of the tube is 21 ft,, find the number of cubic 
ft., etc , of iron in it 
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21 A cylindrical \essel containc 111^ cubic inches of 
water and its radius is 2 t in Find the depth of the -vessel. 

22. A cylindrical vessel contains 11 lbs of water 
and its radius is in Find the depth of the vessel if a 
cubic ft of water weighs 61 t lbs. 

23 A tube is no yards long and its radius is 8 m 
How many gallons of water can it contain when a cubic ft. 
of water=5i gallons ’ 

24 A well 7 ft inside diameter has been sunk 21 
ft deep Earth taken out of it forms an embankment of 
uniform width of lOl- ft round the well. Find the height 
of the embankment 

25 A well has been excavated 10 ft deep The 
earth taken out from it has been spread all round it to a 
uniform width of 7 ft. to form an embankment Find the 
height of the embankment when the diameter of the well 
IS 14 ft. 

26 The external diameter of an open cylindrical pipe 
made of iron i inch thick is 13 inches and the internal 
diameter of another made of the same metal f inch thick is 
6 inches , compare the quantities of metal in the pipes if 
they have equal internal volumes 


§9 We now close this chapter with the recapitulation 
of the mensurational formulae. 

Mensurational Formulae 

1 Rectangle 

(t) Area ^length X breadth. 

(«) Length =area — breadth. 

{ui) Breadth =area — length 

2 Square 

(*) Area=( side)^ or half the square of its diagonal. 
(») Side=y/area. 

(ifi) Diagonal=side %/2 or 
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3. Parallelogram 

(i) Area =baseX height 
(n) Base =area-^height 
(j«) Height =area-^base. 

4 Triangle. 


(a) Right-angled A — 

. . . ba'se X perpendirular 

(i) Area= 


[it) Base= (a) 


area X 2 

perpendicular 
(6) \/ (hypotenuse)^ — (perpendicular)® 


. > _ . . / NareaX2 

(lit) Perpendicular=w- 

( fe) v^lhypot enu^-ej® - (base)®, 
(tv) Hypotenuse® \/{basp)® + (perpendiculai )®. 

(6) Isosceles Right-angled ^ — 

(.) Ba»= 

(..) Pe,pe„d.cukr=Ji»^ 

(c) Equilateral A — 

(i) Area=sideX side X “433 
(tt) Height=sideX 433 
(ttt) Side=height-^’433 

[d] Any triangle — 

Area (t) 

(«) 1 / 5 ( 5 — a:)(s—&)(s—c), where s denotes semi- 
penmeter and a, b, c, the sides of the A. 

5 Rhombus 


(t) Area=(a) ^X product of its diagonals, 
[b) Base X height 


(tt) Diagonal® 


2 X area 
other diagonal 
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6 Quadnlatetal. 


(i) Area=i diagonal x (sum of its offsets). 


(«) 


Diagonals: 


2 X area 

sum of Its offsets 


{ttt) Area of a quadril ateral inscribed in a circle~ 

v/(s— a)(s — b)(s— c)(s— d), where s is the semi-sum of 
sides a, b, c, d. 


7 Trapezoid 

(i) Area=^ X sum of parallel sides X height 
2 X area 


(n) Height = 


sum of parallel sides 


8 Regular Polygon. 

M A 1^0 of Sides 

vO Area == - X side X radius of inscribed circle 


(t») Side= 


2 X area 


No. of sides X radius of inscribed circle* 


(*ti) Area of Hexagon= — where a is the side. 

(tu) Area of Octagon =2a*(l + v/2) „ „ 

9 Circle 


(t) Afea=radius*Xir, 

(h) Radius=v'areaX/j 
(»») Diameter=circuraference X 
(»t>) Circumference=diameterX^^ 
10. Arc 


Arc of D°—jg^X circumference, 
11. Sector of D®. 

(t) Area~^^Xarea of circle , 
in) Area=^ arc X radius 
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12. Segment 

Area=sector~tnangle. 

13 CuboiA 

W Surface— 2(i!6+2/j + l>/j), where I denotes 
length, 6 breadth and ft height 
(tt) Volume=f 

14. Cube 

(i) Surface=6(edge)® , 

(«) Volume=(edgep 

15- Pnsm 

(i) Lateral surface=(penmeter of base) >t height 
(tt) Volume =area of base X height. 

16 Cylinder 

(i) Curved surface=2rT'/t 
(u) Volume 

17 Cone 

(t) Volume=*J area of baseXheight=^i'^i’’/t 

(tt) Curved surface= | perimeter of base X slant 
height=irj 7 , where I is slant height 

(iti) Whole surface=‘f;l + ;''Jr=’tt(f + 7) 

Again, if h, the height of the cone, be given 


whole surface= ir» + f 

18 Sphere (t) Surface=4Trr2, (it) Volume=ji>'r®. 
19. Pyramid Volume=J area of base x height. 

20 If the sides opposite the angles A, B, C of the 
A ABC be a, b, c, A its area, R circumradms, r mradius 
111 > 3 , ex-radii, then 

(t) A = v' s(s— tr)(s— 6)(s— c), where s=U « + & + c) , 


(tt) E= 


abc 

'aa' 


(tit) >”=- 


Itr') tl— ; ""i '3= 

S — CO s 0 S — c 



CHAPTER XVI 

unitAry method and chain rule 

I Unitary Method 

§ 1 If we know the price, weight, length of anj’ number 
of units, we can by division, find the price of one unit of 
the same substance and when that is found we can, by 
multiplication, find the price, weight, length, etc , ot any 
number of units ot the same substance The process by 
which we combine the two processes described above, is 
called the unitary method 

Example 1. If 2 books cost Rs 6 , what will one 
book cost ’ 

Sol The cost of 2 books=Rs 6 

„ „ 1 book =Rs 6 — 2=R5 3 Ans 

Example 2 If 1 book costs Rs 3, what will 7 books 
cost 5 

Sol The cost of 1 book=Rs 3 

„ „ 7 hooks=Rs 3x7=Rs 21 Ans 

Now if we combine the two examples given aboie we 
form the follow mg 

Example If 2 books cost Rs 6, what will 7 books 
cost ’ 

Sol. The cost of 2 books^Rs 6 

„ of 1 book =Rs 6 — 2=R5 3 
„ of7hQoks=Rs 3 x7=8s 21 Ans 

Eirst the price of one article is found by division and 
then the price of the required number of articles is obtained 
by multiplication 

Obsene also that in every unitary question two of the 
three terms are like terms and the 3rd is an unlike term, it 
is similar to the term we obtain as answer 

Thus in the above example, 2 books and / books are 
I'ke terms and the 3rd term Rs 6 is an unlike teim 
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In solving sach questions the 3rd unlike term is placed 
last iz> the first line as shown in the examples solved 
above The following solved examples will further illustrate 
the method clearly. 

Examples If 7 yards of elotb costife 15 5a, what 
will II yds. of cloth cost ? 

Sol. Cost of 7 yards=Rs IS 5a 

„ „ 1 yard =Rs. 15. 5o — 7=Rs 2 3a 

' „11 yards=Rs 2 3a Xll=Rs 24 la Ans, 

Example 4 If of an estate be worth Rs 85 8a , 
what IS the value of Is of it ? 

Sol iV of an estate is worth Rs, 85 8a 

of „ „ Rs 85. 8a —2 

=Rs 42. 12a. 
u„ rr .. Rs42 12aX13 

— Rs 555. 12a Ans. 

Example 5. 6 men or 9 women earn Rs. 75 in a 
certain time , how much will 10 men and 6 women earn 
in the same lime ^ 

Sol 6 men earn as much as 9 women, 

1 man earns as much as ^ women, 

10 men earn as much as fx 10=15 women, 

10 men and 6 women earn as much as 
1S + 6~21 women 

Now 9 women earn Rs 75, 

1 woman earns Rs -V', 

21 women earn Rs -Vx2I=Rs 175. Ans. 

Example 6 10 horses and 15 cows eat grass of 

5 acres in a certain time . hov.' many acres will feed 15 
horses and 10 cows for the same time, supposing a horse 
tats as much as 2 cows ’ 

Sol Since 1 horse eats as mucn as 2 cows, 

10 horses will eat as much as 20 cows, 

10 horses and 15 cows will eat as much as 
20 + 15=35 cows 

Simi'arly 15 horses and 10 cows will eat as much as 
^0 co^rs 
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Now 35 cows eat grass of 5 acres, 

1 cow will eat grass of -sV acres, 

40 cows „ „ „ ^X40=:-*7A acres, 

=5f acres Ans. 

EXERCISE 86 

1 If 9 articles cost Rs. 17. la, what will one 
article cost ’ 

2 Railway fare for 41 miles is 6ff 10^ , what is the 
fare for 66 miles ? 

3. If I run a mile in 7 min 12 sec , how long will I 
tahe to run 440 yards ’ 

4 If one article costs Rs 2 3«, what will 12 
articles cost 5 

5 If 6 chairs cost Es. 32 12o, what will 3 dozen 
cost 5 

6 If 21 yards of cloth cost Rs 43 5a, what will 
one yard of cloth cost ? And also what will 15 yards of 
cloth cost ? 

7 If 16 seers of sugar cost Rs 6 8a , what is the 
cost of 9 seers ^ 

8 52 yards of cloth cost Rs 39 , what will 8 yards 

of cloth cost ? j uo 


9 A man earns Rs 33 12ff m 15 days, what will 
he earn in 20 days ? 

10 A man walks ^ miles in 72 mm , find his rate 
per hour in metres 

Rs 6^ 10a!°^ ‘'ost 

u 16 men can reap 85 bighas of field, how manv 

bighas will 24 men reap ’ 

railway fare for 75 miles be Rs 4 Ua 
what IS the fare for 49 miles ’ ‘f J la, 

1 ? bullocks IS equal to the once of 

15 sheep how many bullocks can be purchased ^for ^ 
price of 39 sheep ’ purcnased tor the 

be hif for"™ 'i'' 1-™ car, 
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]6. If 15 lbs of tea cost 18s. 9rf., bow much would 
1 qr of tea cost 

17. What would be the simple interest on Rs. 625 
if the interest on Rs 1 00 is ’ 

18 If 2| cwt cost 9s 2d, what will 2 1 lbs cost? 

19. If 15 seers of sugar cost Rs 3. 12a , find the 
price of 1® maunds 

20 A man runs a mile m 5 minutes 30 seconds, 
how long will he take to run 440 yards ? 

21. If 3 md 12sr. 8chk of sugar cost Rs 16 9a., 
what will I md. 7 sr 5 cbk cost ^ 

22 I travel 3 miles 7 fur 20 po i-n 1 hour , how far 
can I go in 6 hrs. 14 min. 40 sec. ? 

23 If 24 men can reap 16 acres in a certain period, 
how many men will reap 40 acres m the same time ? 

24 If tVth of an estate be worth Rs 110, la , what 
is the value of Hth of the estate ’ 

25 If ith of a ship is worth ;^70. 19s. 6d., what part 
of her IS wonh /250 10s 

26 If ith of a property be worth Rs 141 12a., find 
the value of 5th of that property 

27 The value of I'jth ot a cargo is Rs. 576 12a , 
what IS the value of i\tb of that cargo ? 

28 If i:th of a house be worth Rs. 856 3a., find the 
value of jhth of that house. 

29 If I'utb of a cargo is worth Rs. 1055. Sa , what is 
the value of -jjth of that cargo ? 

30. A man rides 46i miles in 5 hours 10 minutes , 
how much time will he take to ride 28^ miles ? 

31 If 6 men do as much work as 8 women, how 
many men will do as much work as 12 women 

32 If 6 bullocks or 15 sheep cost Rs 225, what will 
9 bullocks and 12 sheep cost ^ 

33 A railway tram runs at the rate of 22 miles an 
hour , how far will it go between 6-15 a M and 2-35 p M. ? 
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34 6 cows and 5 horses graze 5 acres of grass in a 
certain time , how many acres of grass will 8 cows and 
9 horses graze for the same time, supposing 2 cows to eat 
as much as 3 horses ^ 

35 If 6 bullocks and 16 sheep eat the grass of 
2 acres m a certain time, how many acres will feed 
15 bullocks and 6 sheep for the same time, supposing a 
bullock eats as much grass as 3 sheep f 

36 A man employed a servant on the condition that 
he would get Ss. 45 and a horse after a month , but after 
12 days he dismissed the servant, giving him only a horse, 
find the value of the horse. iHuit Salary for 18 days 
=Rs 45 ) 

37 A man employed a servant on the condition that 
he would get a horse and Rs 40 after a month, but after 
18 days he dismissed him giving him only a horse, find the 
value of the horse. 


§2 An increase in the number of workmen 
corresponds to a diminution in the number of days 
and vice versa 


Example 1. If 15 men can do a piece of work m 
10 days, how long will it take one man to do it ’ 

Sol. 15 men can do the work in 10 days 
• 1 man „ „ in 10X15 days 

i e,, 150 days. Ans. 

Example 2 If one man can do a piece of work in 
150 daj's, how long will it take 25 men to do it ^ 

Sol. I man can do the work in 1 50 days 
25 men „ „ „ in 150 — 25 days 

* e , 6 days Ans. 

Now combine the above two e\amples thus . — 
Example 3 If 15 men can do a piece of worl. in 
10 days, how long will it take 25 men to do it ^ 

Sol 15 men can do the work m 10 days 

1 man „ „ in 10X15 days 


ff 


ID 


10X15 


25 

t,e,, 6 days. Ans 


days 


25 men 


39 
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Example 4 If 10 men can mow a field m 5 days, 
how many men will be required to mow the Same field in 
days ? 


Sol In 5 days the field is mowed 
. m 1 day „ „ 

in days „ „ 

i e, 4 men. Ans. 


by 10 men 
by 10 X 5 men 


by 


10X5X2 


men 


Example 5 A garrison of 1500 men is provisioned 
for 60 days After 25 days the garrison is reinforced by 
500 men , how long will the remaining provisions last ^ 


Sol Since the garrison is reinforced by 500 men there- 
fore there are (1500 + 500) or 2000 men now. 

The provisions left would last 1500 men 35 days 
• r? „ >1 1 man 35 X 1500 days 

35X 1500 , 

>f ,, „ 2000 men - days 

t e , 26l days Ans. 


Note Soinetimes it so happens, that m a question, at first sight, 
It Mould appear that more than 3 terms are given but such an example 
in some cases come under the same rule, as in the following example 

Example 6 , A contractor undertook to do a certain 
work m 55 days and employed 48 men to do it. In 1 1 
days, only f of the work was done. How many extra men 
should he employ m order to complete the work m time ? 

Sol In 1 1 days only ith of the work was done It is 
evident therefore, that the remaining -gth will be finished m 
55 days , but he wants to finish the remaining work in 
55-11=44 days 

In 55 days the rem work can be finished by 48 men 
m 1 day „ „ by 43 x 55 men 

m 44 days „ „ ,, by men 

t e , 60 men 

he should employ 60—48 or 12 men more Ans. 
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£.XcirQple 7 n 5 tnen and "6 bo^s fimsb a p\ece of vork 
\n 4 day"?, 4 men and 3 boys in si\ days In how many days 
would 3 men and 6 boys finish the same work 

Sol 5 men and fi boys finish tbe work m 4 days, 

20 men and 24 boys will finish it in 1 day. 

also 4 men and 3 boys finish it in fi days, 

■ 24 men and 1 8 boys will finish it in 1 day. 

If follows therefore, that the woik of 20 men and 2^ 
boys IS equal to the work of 24 men and 18 boys. 

Or the work of 4 men— the work of 6 boys, 

„ „ 2 men= „ 3 boys 

the work of 5 men and 6 boys— the work of 9 men 

also the y/ork of 3 men and the work of 6 boys~the 
work of 7 men 

Now the question is ' “9 men can finish a piece of work 
in 4 days. In how many -days would 7 men finish it” ^ 

EXERCISE 87 

Note Some of the examples in this exercise are cases ol direct 
method 

1 If 8 men can finish a piece of work m l7j days, 
how many men are required to do the same work in ? 
days ^ 

2. If 15 men can reap a certain field in 17 days, m 
how many days could 9 men reap the field 

3 If 28 men can finish a piece of work m 48 days, 
in how many days could 35 men do it ^ 

4 If 9 maunds of grass are eaten by 21 cows in 14 
days, how long will it take 7 cows to eat the same grass ’ 

5 If 8 men or 12 women can do a piece of work in 
15 days, how long will it take 6 men and 9 women tc do 
the same work 

6 If 15 bullocks or 25 horses can mow a field in 
10 days, in what time could 9 bullocks and 15 horses 
mow the same field "> 

7. If 7 o\en or 11 horses eat the grass of a field m 
37 days, how long will it take 5 o\en and 8 horses to eat it^ 
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8 9 men and 15 boys can reap a field in 15 days , 
m what time could 15 men and 16 boys reap the same 
field, supposing 3 men do as much work as 4 boys ^ 

9 If 7 boys earn as much as 4 men and 48 men 
with the help of 14 boys earn Rs 423 8rr , how many 
boys must help 20 men, m order to earn Rs 272 4« m 
the same time ? 

10 A garrison of 2100 men has provisions for 36 days 
how many men must be turned out, so that the provisions 
may last for 54 days ’ 

11 A garrison of 2700 men has provisions for 51 
days , how long rvould they last if the garrison be increased 
by 900 men ’ 

12. A garrison of 1400 men is provisioned for 54 days , 
if after 14 days the garrison be increased by 600 men, how 
long will the remaining provisions last 7 

13 A ship leaves a port with food enough to last 
14 weeks , 6 of the crew absconded and the voyage lasted 
16 weeks when it was found that the food had just 
e\hausted. Find the number of the full crew 

14 A besieged garrison have 4 months' provisions at 
the rate of 18 chataks per man per day How long would 
they be able to hold out, if each man were allowed only 
12 chataks per day ? 

15 A tram travelling 40 miles an hour reaches its 
destmationin 3 hours 15 minutes, how long will it take 
to reach the same place, travelling at the rate of 25 miles ? 

16, A contractor undertook to do a certain work in 
75 days and employed 60 men to do it , after 25 days he 
found that only Jth of the work was done. How many 
more men must he employ m order that the work may 
be finished in time ’ 

^contractor undertook to do a certain work m 
80 days and employed It men to do it , after 20 days he 
found that 3 rd of the work has been finished How many 
men should he dismiss in order that the work may be 
finished on the date agreed upon ? 
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18 A contractor taies up the work of making a 
road 189 miles long m 15 months He engages 256 men, 
but after ith of the tune finds that only •ith of the work has 
been completed How many more men should he now 
employ to complete the contract m time ’> 

19. If the td loaf weighs B'WyS lbs when the wheat 
IS 55 5s a quarter, what is the price of wheat when the 
loaf weighs 2 8125 lb ? 

20 If the 4d loaf weighs 3 chataks when the price 
of wheat is Rs 3 a maund, what should its weight be when 
wheat IS at Rs 3 a maund ? 

21 A piece of gold at Rs 38 15<r per oz. is worth 
Rs 1500 , what should be the price of a piece of siher of 
equal weight at Rs 27 4rt per lb ? 

22 Tt 17 men can do a piece of work in 89 days 
and if after working for 33 days, 3 men leave, in how 
many days tn all will the work be done ? 

23 I take 55 min to walk to cantonment by the 
road and 58 mm 40 sec to return by the fields, walking 
at the same rate The distance by the road is 3j miles , 
what IS It by the fields ^ 

24 6 men and 7 boys can finish a piece of work in 21 
days In how many dajs could 12 men and 6 boys finish 
the same work, supposing 2 men work as much as 3 boys 

25 The Bombay Express travels 27 miles an hour 
including stoppages and 30 miles an hour when it does not 
stop In what distance will it lose 45 minutes by stopping ? 

26 25 men were employed to do a piece of work 
in 24 days After 15 days, 10 more men were engaged and 
the work was finished a day too soon In what time could 
they finish the work if extra men w’ere not employed ’ 

27 A fort IS provisioned for 75 days , after 25 days 
a reinforcement of 400 men arrived and the food wall now 
last only 40 days How many men were there m the fort f 

28 7 men and 5 boys can finish a piece of work in 
12 days , 9 men and 25 boys m 5 days In how many days 
could 6 men and 5 boys do the same work ’ 

29. 6 men and 8 boys finish a piece of w ork in 10 
days , 12 men and 4 boys m 8 days. In how' many days 
would 3 men and 2 boys finish it 7 
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^3 Double Unitary Method 


Example 1 If 7 men working 9 hours a day can 
finish a piece of work in 14 days, m how many days will 
12 men workingf 7 hours a day, finish the same work ? 

Note The answei required ii number of days therefore put 
1 4 days at the end of the first line 


Sol 7 men, 9 hrs a day, will finish work m 14 days 


1 man, 9 hrs. „ 
• 1 „ 1 hr „ 

12 men, 1 hr „ 
. 12 7 hrs „ 


„ in 14 X 7 days 

„ in 14 X 7 X 9 days 

14X7X9 , 

„ in — days 

14X7X9 , 

” 123 ^ 7 - 


— V t.e , in lOi days. Ans. 
Example 2 If 5 men working 8 hours a day can 
compose a bock of 240 pages m 21 days, how long 
will It take 3 men to compose a book of 360 pages working 
10 hours a day ’ 


Sol 5 men, S hrs. a day comp 210 pages m 21 days, 


1 man S hrs. 

ft 


240 


ff 

21X5 

1 Ihr 

f 

Jt 

240 

ft 

if 

21X5X8 „ 

1 , 1 hr 

Jf 

ft 

1 

page 

if 

21 X5X8 

2+0 

. 3 „ 1 hr 

» 

7f 

1 

1) 

if 

21X5X8 
240X3 ” 

3 men 10 hrs 

Jt 

H 

1 


f> 

21 X5X8 
2+0x3X10” 

3 , 10 hrs 

f/ 

»l 

360 

pages 

» 

21 X5X8X360 
240X3X10 ' 


t c m 42 days Ans. 
EXERCISE 88. 

1 If 5 men working 8 hours a day can finish a 
piece of nork m 20 days, how long will it take S men, 
yyorking 12 hours a day to do the same work ’ 
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2 If 9 men teap a field of 8 acres in 12 hours, ho v 
many men will reap a field of 28 acres in IS hours ’ 

3 If 6 men can dig a trench in 5 days, working 
12 hours a day, how many men will dig the same trench 
in 4 days working 10 hours a day ? 

4 If 13 men can do a piece of work in 12 days of 

8 hours, how many hours a day must 9 men work to do 
the same work m 16 days ^ 

5 If the wages of 12 men for 25 days amount to 
Rs. 450, what will be the wages of 20 men for 16 days ’ 

6 What will be the wages of 15 men for 10 months 
when 9 men receive ;^261 15s for 8 months 

7 If 40 maunds of rice be carried 150 miles for 
Rs 12 8a , for what sum of money will 50 maunds of 
rice be carried 320 miles ? 

8. If a man travels 51 miles in Ij days by walking 

9 hours a day, in how many days will he travel 170 miles 
by walking 7i- hours a day ? 

9. If 10 masons build a house in 25 days of 6 
hours, in how many days of 8 hours will 15 masons 
build the house ? 

10 If 144 men m 5 days of 11 hours each can dig 
a trench 132 yds long, 5 ft wide and 2 ft deep, in how 
many days of 9 hours each, can 56 men dig a trench 210 
yds long, 8 ft wide and 3 ft deep ’ 

11 If Rs. 500 bear an interest of Rs 40 in 2 years, 
interest at the same rate will Rs 625 bear m li years ’ 

12 If with a capital of Rs 10000, a person gams 
Rs 500 m 16 months, in how many months will he gam 
Rs 1250 with a capital of Rs 4000 ? 

13 If 200 men can make an embankment 5 miles 
long m 25 days, how much over time must 60 men work to 
finish an embankment 2 miles long m 32 days, 12 hours 
being a day's work ? 

14 If 5 men can reap a field 800 ft long and 700 ft, 
broad in 3j days of 14 hours each, in how many days of 
18 hours each can 7 men reap afield 1800 ft. long and 
you it broad 
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15 If 39 men can reap a field 65 yards long and 
55 3 'ards broad m 2 days, how many men are required to 
reap a field 77 yards long and 75 yards broad in 14 days ? 

16 If 12 men working 8 hours a day take 15 days 
to do a piece of work, how long will 16 boys working 10 
hours a day take to do double the work, the work of one 
man being equal to that of two boys ? 

17 If 12 men or 15 women or 18 boys can do a 
piece of work m 15 days of 8 hours, find how many men 
assisted by 5 women and 6 boys will finish the same work 
in 16 days of 9 hours each 

18 If 7 men or 8 women or 10 boys can finish a 
piece of work in 24 days of 9 hours, find bow many 
men with the help of 4 women and 5 boys can finish it in 
18 days of 6 hours 

19 When wheat is sold at Rs. 6 a maund, Rs 27 
Sn maintain a family of 10 men , what sum of money will 
maintain a family of 15 men, when wheat is sold at Rs 5 
a maund ? 

20 When rice is 10 seers a rupee, a sum of money 
maintains a family of 18 men for 15 days, how long will 
the same amount of money maintain a family of 6 men 
when nee is 14 seers a rupee ? 

21. If a penny loaf weighs 6 oz when wheat is 5s 
Gd a bushel, what should be the weight of a shilling loaf 
when wheat is 8s 3d a bushel ? 

22 If 12 pumps can raise 1218 tons of water in 11 
days of 9 hours each, how many pumps will raise 2030 
tons of water in 12 days of 11 hours each ? 

23 If 5 pumps each having a length of stroke of 3 
feet, working 1 5 hours a day for 5 days, empty the water 
out of a mine, how many pumps with a length of stroke of 
21 ft working 10 hours a day for 12 days will be required 
to empty the same mine, the strokes of the foimer pumps 
being performed 4 times as fast as those of the other ^ 

24 A besieged garrison consists of 300 men, 120 
women and 40 children, and has provisions enough for 200 
men for 30 days If a woman eats -^rd as much as a man 
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and a child half as much as a man and if after 6 daj’s 
100 men with all the women and children escape, for how 
long will the remaining provisions last the gfarnson ^ 

25 If when wheat is at Rs 3 per mannd, the “Iff 
loaf weighs 8 chk , what should be the price of wheat per 
maund, when 3 sr 2 chk of bread cost 12a 6p. ^ 

26 If Rs 240 be paid for bread for 49 persons for 
20 months, when wheat is at Rs 3 per maund, how long 
will Rs 234 supply bread for 91 persons, when w’^heat is at 
Rs 3 8a per maund ? 

27 If 44 cannon firing 30 rounds an hour for 3 hours 
a daj , consume 300 barrels of powder m 5 days, how long 
will 400 barrels last 66 cannon, firing 40 rounds an hour 
for 5 hours a day ? 

28 If 60 guns firing 5 rounds in 6 roin kill 350 men 
in li hrs how many guns firing 7 rounds in 9 min will kill 
980 men m 25 min at the same rate ^ 

29 If 5 horses require as much corn as 8 ponies 
and 15 quarters of corn last for 12 ponies for 64 days, how 
long may 25 horses be kept for 5s , when corn is 22s. 
a quarter 

30 If 240 men working 10 hrs a day can dig a 
trench 300 yds long, ft deep and 24 ft wide in 6 days, 
m how many days would 80 men, working 9 hrs a day 
dig a trench 500 yds long, 3 ft. wide and 2i ft. 
deep ? 

31 If 10 compositors, m 16 dajs of 14 hrs each 
can compose 20 sheets of 24 pages in each sheet, 50 lines 
in a page and 40 letters on the a\erage m a line, m how 
many days of 7 hrs each can 20 compositors compose a 
volume to be printed in the same letter, containing 40 
sheets, 16 pages in a sheet, 60 lines in a page and 50 
letters in a line ? 

32 If 7 women earn as much as 4 men and 48 men 
assisted by 14 w'Omen earn 121 guineas in 17 days, what 
number of w'omen with the help of 20 men will earn ;^2L 
3s 6rf m one-third of the time ’ 

33 If the wages of 25 men amount to Rs 766 10a 
8f> m 16 days, how many men must work for 24 days to 
earn Rs 1035, the daily wages of the latter set being half 
of the former ? 
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34 If 17 men working 8 hrs a day made an excava- 
tion 121 ft 6 in long, 25 ft 6 in broad and 24 ft deep 
in 54 days, how many hours a day must 18 men work 
during 51 days in order that they may make an excava 
tion whose length and breadth are 1 ft. 6 in. less and 
depth 1 ft 6 in greater than the preceding one, supposing 
9 men of the latter group do as much work as 10 of the 
former ^ 


35 If 38 men working 6 hours a day can do a piece 
of work in 12 days, find in what time 57 men working 
8 hrs a day can do a piece of work twice as great, if 2 men 
of'the first set can do as much work in 1 hour as 3 men of 
the second set can do in hours 


36 A contractor agrees to finish a piece of work 
in a certain time He engages 55 men who work 9 hrs 
a day But after ?th of the time he found that only 
Tth of the work had been done How many more men 
must he now employ in order that all the men working 
11 hours daily may finish the work in the fixed time ? 

37 A town IS garrisoned with 10000 troops who 
have provisions enough for 6 months, giving a ration of 
3^ lbs. daily to each man How many men must be sent 
away, so that by giving J lb less to each man, the provisions 
may last for 8 months ^ 


38. If a family of 9 men in Lahore spend R>! 16380 
in a year, what must be the expenses of 8 men in Calcutta 
who live in the same style for 7 months, assuming that 
the prices at Calcutta are ^th of what they are in Lahore ^ 

A. farmer engages 30 men and 45 women to cut 
down his crop m 20 da3fs of 12 hours each , but after 12 
to finish the work in 4 days more 
of 10 hrs each How many more men must be employed 
assuming that 2 men do as much work as 3 women ’ 


40 6 men or 9 women or 12 boys working 10 hours 

a day can finish a piece of rvork m 12 days How many 
men with 3 women and 4 boys working 5 hours a day 
would finish the same work m 4 days ? 



II Cham Rule 

54 If we wish to evpress one quantity A m terms of 
another R and have data of the following type, vtz , 

aA=mM, 

bM=ttN, 

„ , , mnh „ 

cN—pP, etc etc , then A~—^^P, j. e , 

the quantity required is obtained by dividing the product 
of all numbers on the rignt-hand side by that of the numbers 
on the left hand side. 

Example 2 horses cost as much as 5 cows, 6 cows 
as much as 8 o\en, 10 o\en as much as 50 sheep, 14 sheep 
as much as 9 goats. If the cost of one goat be Rs 7, how 
much will one horse cost ? 

Sol. Reqd No of rupees=one horse, 

2 horses=5 cows, 

6 cows=8 oxen, 

10 oxen=50 sheep, 

14 sheep=9 goats, 

One goat=Rs. 7. 

. , 1X5X8X50X9X7 

required No of rupees= 2X6X10X14X1 

=:Rs 75 Ans. 

This method is known as Chain Rule The given 
relations are put in the form of an equation in such a 
manner that each denomination occurs on each side of the 
sign of equality, which means “are worth,” and then the 
product of the numbers on the nght-hand side is divided by 
the product of the numbers on the left-hand side The 
quotient is the required value 

EXERCISE 89 

1 2 horses cost as much as 6 cows, 8 cows as much 
as 9 oxen, 3 oxen as much as 8 sheep If 5 sheep cost 
Rs 40, what will one horse cost ? 

2 If 12 rupees are worth 4 dollars, 3 dollars are 
worth 18 francs, 15 francs are worth 10 marks , how many 
marks can be exchanged for Rs 36 ^ 
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3 If 6 rupees are worth 10 shillings, 15 shillings 
are worth 20 francs and 25 francs are worth 5 dollars, how 
many dollars can be exchanged for Rs 81 ? 

4 5 ducks are worth 6 chickens, 3 chickens are 
worth 2 geese and 9 geese are worth 8 turkeys , what is 
the price of 3 ducks when 2 turkeys cost Rs 15? 

5 If 8 lb of tea be worth 6 lb oF coffee, 5 lb of 
coffee be worth 7 lb of chicory and 9 Ib of chicory be 
worth 12 lb of sugar, how many pounds of tea can be 
given in exchange for 14 lb of sugar ? 

6 If 15 maunds of wheat be worth 18 maunds of 
grams, 1 6 maunds of grams be worth 25 maunds of barley 
and 20 maunds of barley be worth 12 maunds of rice, 
how many maunds of wheat can be given m exchange for 
27 maunds of rice ? 

7 If 2 horses cost as much as 11 cows, 3 cows as 
much as 7 sheep, 14 sheep as much as 15 goats, wliat will 
one horse cost when a goat costs Rs 5 ? 

8 A can do as much work in 5 days as B can do in 
8 days, and B can do as much in 4 days as C m 9 days , in 
what time will C do a piece of work which A can do in 2+ 
days ? 

9. If A can do as much work m 3 days as B can do in 
24 days and B can do as much in 4 days as C in 4^ days , 
in what time will C do a piece of work which A can do in 8 
days ? 

10 If 3 kilog of tea be worth 5 kilog of cocoa and 
7 kilog of cocoa be worth 11 kilog of coffee , what will 5 
kilog of tea be worth, if 1 kilog of coffee is worth 
6 fr 30 c? 



CHAPTER XVIL 
RATIO AND PROPORTION. 

L RATIO 

§1 In ratio we compare two quantities of the sirnie 
kind and consider what muUipfe, part or parts one is of the 
other In companng 8 with 4 we observe that it is 2 times 
4 This comparison can be represented as 8 — 4 or f. 
Hence 

Def Ratio is that relation between two numbers which 
IS expressed by the fraction, the numerator of which is the 
measure of the first quantity and denominator is the 
measure of the second quantity. 

The expression | is otherwise read as the ratio of 8 to 4 
and is further usually expressed by the notation 8.4. 

§2 The two numbers which form the ratio are called 
its terms, the first number is called the antecedent and 
the second number the consequent 

13 If the terms of a ratio be multiplied or divided by 
the same quantity the value of the ratio is not altered. 

Thus 2 5 IS the same as 8 20 
and 12 16 is the same as 3 4. 

§4 Comparison of ratios. 

We can compare the ratios thus — 

Example Compare the ratios 3.5 and 7,8 

Sol. 3 5=i , 7 8=^ 
s i—R* as. 

Hence 7,8 is greater than 3 5 

§5 Kinds of ratio 

(i) If the antecedent m a ratio is greater than the con> 
sequent, the ratio is called one of greater inequality as 5 3, 


F, 19 
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{«) If the antecedent ts equal to the consequent, the 
ratio IS called one of equality as 3 3. 

im) If the antecedent is less than ,the consequent the 
ratio IS called one of the less inequality as 3 5 

§6. ^ ratio of greater inequality is diminished and of 

less inequality increased by adding any same quantity to 
both its terms. 

If 1 be added to the terms of the ratio of greater 
inequality 7*4 it becomes the ratio 8 5 which is less than 
the former. 

If 1 be added to the terms of the rktio of less inequality 
4 7 it becomes 5 8 which is greater than the former 

Conversely A ratio of greater inequality is increased 
and of less inequality diminished by subtracting any same 
quantity from both its terms 

If 1 be subtracted from the terms of the ratio of greater 
inequality 5 3 it becomes 4 2 which is greater than the 
former 

If 1 be subtracted from the terms of the ratio of less 
inequality 3 5 it becomes 2 4 which is less than the former. 

§7. A ratio compounded of other ratios 

Ratios are compounded by multiplying together the 
antecedents for a new antecedent and the consequents for 
a new consequent 

Take the following ratios 2 3, 5 6, 7 8 Then the 
ratio 2 x 5 x 7 3 x 6 X 8 or 70 144 is said to be the ratio 
compounded of the three given ratios 

When the ratio is compounded with itself once it is 
called the duplicate i atto , thus 2® 3* t e , 4 9 is the 
duplicate ratio of 2 ' 3 conversely 2 3 is the suh duplicate 
ratio of 4 9. 

When the ratio is compounded with itself twice it is 
called the triplicate latio Thus 8*27 is the triplicate 
ratio of 2 3 and conversely 213 is the suhtnphcate ratio 
of 8 27 
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§8. Inverse or reciprocal ratio. 

If 4 5 be the given ratio then | f or 5.4 is the 
inverse or reciprocal ratio 

§9 We shall now solve some examples. 

Example 1 Find the ratio of 3a 4j& to 5a 

Sol. 3a 4^ =40^ 

5a —60p 

ratio ==|§=l=2 3 Ans. 

Example 2 Which of the two ratios is greater 5' 6 
or 7 8? 

Sol 5 6=1=1? 

7 

• 7 8 IS the greater Ans 

Example 3 A, B,C are three quantities of the same 
kind, their ratios are A B=3 4, B C=5 6 , find the ratio 
between A and C. 

Sol -|-=|and-|=f 



A C=5 8 Ans 

Example 4 A, B,C, D are four quantities of the 
same kind Their ratios are A B=3 4, B‘C=5.6 and 
C D=8 9 Compare them 

Sol. A B=3 4 

B.C=5.6=1 I 
= 4 '^ 

Also C Z)=8 9=1.1 

=¥- ¥ 

ABC D=3 4-V ¥ 

=15 '20 24 27. Ans 
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Example 5 Three numbers are in the ratio of 3.4.5 
and the sum of their squares is 450, find the numbers 

Sol Suppose that the numbers are 3x, 4*, 5x. 

. 16*®+ 25*^=450 

or 50*®=450 
or *®=9 
or X =3 

. reqd numbers are 3 X 3=9 \ 

3X4=12 I Ans. 

3X5=15 ) 

EXERCISE 90. 

Simplify the following ratios : — 

1 9 3 2 12 16. 3 20.25 

4. 125*225 5. 144.156. 

Find the ratio of — 

6. 2 yards and 2 feet. 

7 One acre and 1760 sq yards 
8. One mile and 440 yards 
9 4 centimetres and 6 decimetres. 

Which of the ratios is greater ’ — 

10 3 4 or 8 9. 11 5.6 or 3.4 

12 15 20 or 11 16 

Form the ratio compounded of the ratios — 

13 5 6, 8.9, 12 15 

14 Find the duplicate ratio of 9 8 

15 Find the triplicate ratio of 6 7. 

16, Find the sub-duplicate ratio of 81 144. 

17 {a) What IS the antecedent if 24 be the conse- 

quent and i the ratio 7 

(5) What IS the consequent if 13 5 be the ante 
dent and 4 the ratio 7 
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18 If A=3| of B and C=5f of B, find the ratio of 
A to C 

19 Compare the rates of two trams, one of which 
goes 397'i' miles m Ilf hours and the other goes 262 it 
miles in 8f hours 

20 Three quantities A, B, C are of the same kind 
such that A>S=7;8 and BIC=9. 14. Find the ratio 
between A and C. 

21. Four quantities A, B, C, D are of the same kind 
such that A,B=5.6, BIC-? 8 and C:i)=g:i0 (t) find 

the ratio between A and O , (»} compare A, B, C, D, 

22 If B makes a profit of Hs 3, when A makes Rs. 2 , 
C makes a profit of Rs 10 when B makes Rs 9 and D 
makes a profit of Rs 5 when C makes Rs 4 , compare the 
profits of A, B, C, and Z). 

23. Two numbers are in the ratio of 4. 5 and the 
difference of their squares is 225 , find them 

24 Two numbers are m the ratio of 3.5 and the 
difference of their cubes is 784 , find the numbers 

25 Three numbers are in the ratio of 3.6^5 and 
the sum of their squares is 3430 , find the numbers 

26 The sum of two numbers is 36 and their difference 
IS 4 , find their ratio. 

27 7 of one number is equal to 075 of another 
number , find the ratio. 

28 Two numbers are in the ratio of 3.5 but when 
they are increased by 10 their ratio is 5 7, find the numbers. 

29. A greyhound pursues a hare and takes 5 loops 
for every 6 leaps of the hare, but 4 leaps of the hound are 
equal to 5 of the hare , compare the rates of hound and 
hare 

30 Find the continued ratios between A, B, C, D if 
AandB are m the ratio 1.2 , B and C are m the ratio 
3 4 and C and D are in the ratio 5.6 , also find the ratio 
between A and D. 
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§10 Compare the two ratios 12.16 and 18 24. 

12 16=if=i 
and 18 24=i|=J 

We find that the two ratios are equal , this equality of 
two ratios is named proportion 

Def Four quantities are said to be in proportion 
when the first bears to the second the same ratio as the 
third bears to the fourth Thus, 12, 16 and 18, 24 are 
said to be in proportion since the ratio 12. 16 is equal to the 
ratio 18 24 


The proportion is expressed thus — 

12:i6 18124 or i|=f| 

The first and the fourth terms are called the Extremes 
and the second and the third are called the means, here 12„ 
24 are the extremes and 16, 18 the means. 

Note Here 24 IS also called the fourth proportional to l2, 

lUf 18 


§11, When four quantities are in proportion the pri 
duct of the extremes is equal to the product of the means. 

r of 1-7 1 ? 1C <70 e . . 


— WA me lliCCU 

Let 12, 15, 16, 20 be four quantities in proportion. 
if= ^ 

12X20=15X16 


Hence any three terms in proportion being given the 
fourth may be determined by the formula proved above. 


Conversely. If the product of two quantities be equal 
to the product of the two others, the four are proportionals, 
making the factors of one product, the means and the 
factors of the other the extremes. 

§12. Three quantities are said to be m continued 
proportion when the first bears to the second the same ratio 
as the second bears to the third Thus 2, 4, 8 are in conti- 
nued proportion since 2 4 4 8 


i’lu'*'® ® called the third proportional to 2 and 4, 

and 4 is called the mean proportional between 2 and 8 
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Example 1. Find a fourth proportional to 6, 10 and 9. 

Sol Let * be the fourth proportional, then by defini- 
tion, 6 10 9 * 

product of the extremes=product of the means 
6x=90 

t.e., *=15 Ans 

Example 2, Find a third proportional to 8 and 12. 
Sol Third proportional to 8, 12 means fourth pro- 
portional to 8, 12, 12 Let it be equal to x. 

We have therefore, 8 12 12 * 

8*=144, te , *=18 Ans. 

Example 3. Find the mean proportional between 4 
and 9. 

Sol. Let * be the required mean proportional. 

We have therefore, 4 * * 9 
or *®=36 

*=6 Ans. 

Note It IS clear that the mean proportional betneen tvo 
numbers is equal to the square root of their product 

EXERCISE 91. 

Find the fourth proportional of . — 

1. 5, 6, 10. 2. 8, 12, 6. 3 6, 15, 12. 

Find the third proportional of — 

4. 8, 12. 5 9, 12 6. 21, 42 

Find the mean proportional between — 

7. 12, 147. 8, 36, 81. 9. 64, 225. 

Find the value of * in the following proportions — 

10. 6'7 ” 3'*. 11. 12 18 : *:24. 

12 *.16 : 9' 12. 

Are the following proportions true ? 

13. 5 7' 89 14. 16*8 ' lO'.S. 



2 % 


ARITHMETIC MADE EAST 


ICHAP. 


15 One man adds 3 seers of water to 21 seers of 
talk and another adds 4 seers of water to 27 seers of milk , 
compare the amount of milk m the two mixtures 

16, Find the number which has to 40 the ratio of 
3*75 to 3 and complete the proportion of which the first, 
second and fourth terms are 7 V. 35 and 3f. 

17 If 3 men and 1 1 boys working together, can do 
5 times as much work per hour as a man and a boy together, 
compare the work of a boy with that of a man. 

18. 270 sheep and 14 horses eat 101 acres of grass ip 
30 days , 155 sheep and 21 horses eat 185 acres of grass in 
75 days. Compare the amounts eaten by a sheep and ahorse 
in the same time 

19 Find a: in 12 yds 4 yds.=;^9 £x, 

20 Find * in 1*5 7 5=# lbs 3 lbs. 


§13. Simple Proportion or Rule of Three. 

When any three terms of a proportion are given, we 
can find the fourth (Art 10) This method of finding the 
fourth term is called the method of simple proportion or 
the Rule of Three The modern tendency is to 
discourage the method of * Rule of Three” and to encourge 
the unitary method” But problems, which we have 
solved by the unitary method can very easily be solved by 
this method A great mathematician thus writes — 

The unitary method was originally introduced as a 
protest against the too mechanica' method of the old 'Rule 
of Three It was contended that while by the old method 
a pupil was merely taught to write down his three terms 
m certain places and then multiply or divide them by a 
fixed rule learnt by heart, by a new method he would be 
compelled to think out the step for himself, but as a matter 
of fact, the unitary method has tended to become even 
more mechanical than the old 'rule of three’ and there is at 
tte present time a reversion to the method of proportion ” 
(J« Ssst/ 
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§l4 Consider the following examples — 

Example 1. The price of 8 chairs is Rs 40, find the 
pnce of 15 chairs 

Note If the number of articles is increased the pnce will also 
be increased in the same ratio, therefore the ratio of the two articles is 
equal to the ratio of the two corresponding prices 

chairs chairs Rs 

Hence 8 . 15 40 Rs x, 

where * stands for the required answer. 

. Sjc^Rs 15 X40 t e , Rs. 600 

or *=Rs 75 Ans, 

This is an example of what is called the Direct Rule 
of Three In this method the greater quantity requires the 
greater answer and the less quantity requires the less 
answer 

Example 2 20 men can do a piece of work in 10 

days , in how many days could 25 men do the same work ’ 

Note Here we observe that an increase in the number of 
workmen corresponds to a decrease m number of data and vtte versir 
Therefore the imerse ratio of the numbers of men is equal to the 
ratio of the correspondmg numbers of days 

Hence 25 men 20 men . * 10 days . x, where x stands 
for the required number of days. 

. .25a:=20 x 10 t e . 200 days. 

• x=8 days Ans 

This is an example of what is called the Inverse Rule 
Three In this method a greater number requires a less 
answer and a less number requires a greater answer. 

§ 15. In every question of simple proportion or Rule 
Three, two of the terms are of the same kind and the 
third term is of the kind as the required answer And the 
second term is evidently greater or less than the first term 
according as the fourth term, t e , the required answer, is 
greater or less than the third. 

Hence to arrange the terms in a question of Rule o/ 
Three we give the following 
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fi.ule. Denote the answer by the letter x and put tt 
down as the 4th term Of the thiee given quantities, put 
down in the 3rd place that which is of the same kind as 
the answer Next from the natm e of the question deter- 
mine whither the answer Will be greater or less than the 
third term } if the answer is greater, then put down in 
the 2nd place the greater of the two remaining quantities, 
but if the answer is less, then put down in the 2nd place 
the smaller of the two remaining quantities Having thus 
at ranged the terms, x, t.e , the required answer is obtained 
by dividing the product of the 2nd and 3rd terms by the 
fiist term 

Note The first two terms in the proportion must be expressed 
by numbers which tneasure them by the same unit 

Example 3 If the third class railway fare for 1 It) 
miles IS Rs 1. lla 6p, what is the fare for 350 miles ? 

Note Here x is the required fare and hence Re 1 Hit 
IS put in the drd place Now v the fare for 350 miles is greater 
than that for 110 miles, , we put in the second place 350 which is 
the greater of the two remaining quantities, 110 and *150, and hence in 
the 1st place we put the remaining quantity, 110 This is evidently a 
Direct Rule of Three and should be written thus — 

Sol. mi mi Rs. a. p 

110.350 : 1 11 6 . * 

te, h; 35 : 1 11 6 : a: 


_ Re. 1. lla (sp X35 ^ Rs 60 2a. 6/» 

* 11 11 

=Rs. 5. la bp Ans 

Example 4 400 men have food enough to last 23 
tveeks , if they are joined by 60 men, how long will the 
provisions last ? 

Note The number of men is increased from 400 to 460 
Rutting X m the 4th place, evidently 23 must be put in the 3rd place 
The required answer will be clearly less than 23, since when the 
number increases, the food must last for a shorter period and therefore 
\\e put 400 in the 2nd place and 460 in the first place. This is, 
therefore, the Inverse Rule of Three and should be written thus — 
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Note The above examples show how \erv easily We can do 
the questions which were done by the Unitary Methodi if we do 
them b> the Rule of Three 

EXERCISE (Repetition) 

Students should do the questions in Exercises 86 and 87 
by the Rule of Three 


§ 16. Compound Proportion or Double Rule of Three. 

Complex problems which require two or more applica- 
tions of the Rule of Three can be solved by a shorter 
method known as the Double Rule of Three 

Example 1. If 10 masons can build a wall 50 ft long 
in 25 days of 8 hours each, in how many days of 6 hours 
each will 15 masons build a wall 36 ft long ’ 

Now consider the following points — 

1. First wall 10 masons are working. Second wall: 
15 masons are working 

less days are required. (Inverse proportion). 

2 First wall is 50 ft long Second wall is 36 ft long 
. less days are required (Direct proportion). 

3, First wall, work 8 brs. a day Second wall work 6 
hrs a day 

. more days are required (Inverse proportion). 

The solution will be arranged as follows . — 

Masons 15* 10) 

Length 50*36 ** 25 days No of days required. 

Hours 6 8) 



days required^ 


10X36X8^25 

15X50X6 


=16. Ans. 


Such a statement of the question m which two or 
more applications of the Rule of Three are miolved is 
called Compound Proportion or Double Rule of Three, 


Example 2 If 15 men can dig a trench 15 yards 
long, 9 ft broad and 5 feet deep in 12 days of 8 hours 
each, in how many days will 24 men dig a trench 25 yards 
long, 6 ft broad and 9 ft* deep trorking 6 hours a day ? 
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Note that * 

1 First trench, 15 men are workmg , second trench 
2+ men are working 

. less days are required. (Inverse proportion). 

2. First trench, 15 yds long , second trench, 25 yds. long 

more days are required (Direct proportion) 

3. First trench, 9 ft wide, second trench, 6 ft. wide 

less days are required (Direct proportion) 

+. First trench, 5 ft deep, second trench, 9 ft. deep 
. more days are required. (Direct proportion). 

5 First trench, work 8 hours a day , second trench, 
work 6 hours a day 

more days are required (inverse proportion) 
Hence the following 

Sol. Men 24:i5| 

Length 15.251 

Breadth 9 6 * I 12 days ; No. of days reqd. 

Depth 5. 9 
Hours 6. 8/ 


No, of 

24X15X9X5X6 "DA 


The examples solved above give us the following 

Rule. Denofe thi required answer by x and put it in 
the 4th place. The quantity which is of the same kind as 
the required answer should then be put in the 3rd idace. 
Then take any pair of the quantities of the same kind and 
arrange these terms-^ comparing with the 3rd term^ as tn a 
separate question on the Rule of Thiee Similarly all pairs 
of quantities of the same kind are to be arranged. Then 
thereqmiedanswer IS obtained by dividing the product 
of all tetms tn the 2nd and 3rd places by the product of 
all tei ms tn the first places. 


§17. There is another method of arranging the 
several terms in a question of Rule of Three or Double 
Kule of Three and students will find that in most cases, 
this method IS not only simpler and more convenient but 
It saves much time also, though for some reason or other, 
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modem writers generally neglect to explain this method. 
We, however, take the liberty of clearly explaining the 
method with illustrations. 

In every question, we should find out the causes and 
the effects produced by these causes Assuming as an 
axiom that effects have the same relation or ratio to each 
other as the causes which produce them, it is evident that 
m any two causes of the same kind we shall have the 
following proportion * — 

First cause second cause First effect: second 
effect and then as explained m Art 1 0, we can find any one 
term if the three others are given 

118 We may denote the required term or quantity 
by X, which must be considered as and treated in the 
same way as any other number This x may occupy any 
place m the proportion either by itself or as one of the 
factors with other given numbers as shown in the following 
examples — 

Example 1 If 15 men can reap a field of 12 acres in 
a certain time, how many acres will 10 men reap m the 
same time ’ 


Sol 


Here 

and 


15 men 
10 men 
12 acres 
X acres 


are the first and second causes. 
ji >1 }, ,1 effects 


15 men 10 men . . 12 acres x acres 
and •. 15 Xa:= 10X12, 

1 . 10X12 

whencex— — — =8 acres Ans 

Example 2 If the three-penny loaf weighs 4 oz , 
when wheat is 10s a bushel, what should be the price of 
wheat when the two-penny loaf weighs 6 oz. ’ 

Sol In the former case, the price of 1 oz is frf. 
In the latter „ „ .. iJ 

we have the following proportion — 
fd Id 10s *s, 

|Xr=|xi0, 

whence a:=|x 10 -i=^= 4 is Ans. 
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la these two examples, the causes are simple terms 
bemj dependent upon only one magnitude. 

Example 3 If 8 men can do a piece of work in 15 
days, how many days will 20 men take to do a piece of 
work twice as much as the former "> 

Sol Here the causes are to each other as 8X15 is 
to 20 X and the effects may be taken as 1 and 2 , 

* 8X15 20Xa: 1 2, 

whence 20 X *=8 '^15X2, 

8X15X2_,-, . 

x= — 20 — “ ^ 

Example 4 If 10 cannon which fire 3 rounds in 5 
minutes, kill 270 men m 1^ hours, how many cannon which 
fire 5 rounds in 6 minutes, will kill 500 men in 1 hour, at 
the same rate ? 


Sol In the former case | round .is fired in 1 mm 
and ra the latter case | in 1 min and hence in this case, 

the causes are 10 X f X § and x X | X 1 
and the effects are 270 and 500 men, therefore, 
10X|x4a:X|xl 270 500, 


whence *= 


10X3X3X500X6 
5 X 2 X 5 X 270 


= 20 cannon. Ans. 


In the exercise given below, students will be well 
advised if they solve many of them if not all, by the method 
explained above 


EXERCISE (Repetition) 

Students should do the questions in Exercise 88 by the 
method of the Double Rule of Three 



CHAPTER XVIIL 
MISCELLANEOUS PROPOSITIONS 
1 TIME AND WORK. 

§1. Suppose a field of grass >s divided into 5 equal 
parts If a man can reap it m 5 
days, he will reap f of it in 
one day Conversely, if he can 
reap i of it m one day he can 
reap the whole in 5 days In solving the problems of time 
and work, these two fundamental laws always regulate our 
steps. 

EXERCISE (Oral) 

1, If A can do a piece of work in 10 days — 

(a) what part of it will he do in 1 day ? and 

(b) what part of it in 7 days ? 

2 If B can finish i part of a work in one day, how 
long will he take to finish it ^ 

3 If A can do a piece of work in 6 days and B can 
do ra 5 days — 

what part of it will A do in one day ? 

(jb) what part of it will B do m one day ^ 

(c) what part of it will A and B together do in one day ? 

{d\ how long will they both take to do it ? 

4 A can build a wall ra 10 days and B m 15 days”* 

(<i) what part of it will A build in one day ? 

(h) what part of it will B build in one day ? 

(c) what part of it will both build in one day ^ 

(d) bow long will they both take to build it ^ 
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§2 Some solved examples 

Example 1 k can do a piece of work in 8 days and 
B can do it in 12 days , how long will both working to- 
gether take to do It ^ 

Sol ‘ k can do the work in 8 days, 

A can do i of it -in I day , 
1 V B can do the work m 12 days, 

B can do iV of it in 1 day , 

k and B together can do (S + tV) of it in one day 
or „ „ „ A in one day 

' ' k and B together can do the whole work in 

-T days, i.e , 4| days. Ans. 

Example 2 A can finish f of a work in 15 days and 
B can finish the remaining work m 10 days In what time 
can A and B together do the same work > 

Sol (t) A can do 1 of the work in IS days, 

A can do ¥ X of the work in one day. 

Remaining work=l— f =|. 

(tt) B can do f of the work in 10 day's 

. B can do of the work m one day 

. A and B together can do + if 

* e , ¥F of the work in one day. 
they together can do the work m V or 1 If days. Ans 

Example 3. A and B together can finish a piece of 
work' in 9f days which A alone can finish in 2+ days , bow 
long will it take B alone to do it ? 

Sol. ‘ ■ A and B can do the work in 9® or days, 
they can do of the work in one day. 

But A alone can do tV of it in one day, 

B alone can do ijs—it or of it in one day, 

’ B can do the whole work in 16 days. Ans, 

Example 4. A and B can do a certain piece of work 
in 18 days.B and C can doit in 12 days and C and A can do 
U in 2+ days. How long would each talre separately to do it ? 
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Sol A and B can do xV of the work in one day, 

B and C „ ^ „ in one day, 

C and A „ -jV » m one day, 

A, B, C can do A + i^r + 7 T i e,^of the work in 2 days, 

A, B, C can do or iVt of the work m 1 day, 
But A and B can do iV of the work in one day , 

. C can do x^^— rV or xtt of the work m one day 

C can do the whole work m 28i day<j 1 
Similarly A can do the whole work in 144 days Ans- 
and B can do the whole work in 20^ days ) 

Example 5. Mohan can do a piece of work in 20 days 
and Soh an can do it in 25 days, after working at it to- 
gether for 5 days Mohan leaves off , how long will Sohan 
take to do the remaining work ? 

Sol Mohan can do xV of the work m one day, 

Sohan can do sV of the work m one day, 

both can do 3*9 + or run of the work in 1 day, 

, XOT X 5 or ^ of the work in 5 day s 

Now at this stage Mohan leaves off. Therefore the re 
maining work 1 — xn. « e , H will be done by Sohan. 

. Sohan will do M of the work in 25 x ^ days, 
t e or in 13| days Ans 

Example 6 A can do a piece of work in 33j days 
and B in 20 days , 4 days before the work was actually' 
completed A is called off In how many days will the 
work be completed ^ 

Sol Since A IS called off 4 days before the work is 
actually completed, therefore B worked alone for 4 days 

B's work for 4'days=:^ or | 

remaining ivork f was done by A and B jointly', 

A and fl jointly can do (xSn + xn) or ^ of the 

work in one day, 


F. 20. 
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A and B jointly can do the whole work m ^ days. 
„ „ „ f of the work in 

V ^ ♦ or 10 days 

the work was completed in 1 0 + 4= 14 days Ans 

Example 7 A, B and C can do a piece of work in 
12, 15, 20 days respectively, they work at it together but 
B and C are called oflF 2 and 1 day respectively before the 
completion of the work In what time was the work 
finished ? 

Sol ■ A,B,C can do of the work 

m one day 

A, B,C can finish it in 5 days 
Since B is called off 2 days before completion of the work 
and C IS „ „ 1 day „ „ „ „ „ 

A worked for 2 days and C for 1 day after B was 
called off. 

A’s 2 days’ work and C’s 1 day’s work=i + ^V=M 
J.6., the remaining work 1 — M or was completed by all 
the three men 

Since they can complete the work m 5 days 

of the work was done in 5=fl days 
. "the work was completed in 2 + days. Ans. 

Example 8. A and B together can do a piece of work 
in 15 days, A worked for 8 days and the remaining work 
was completed by B in 29 days In what time could each 
alone do the work ^ 

Sol. Since A worked for 8 days and the remaining 
work was completed by B in 29 days, it is evident that if 
they both together work for 8 days , then the remaining 
Work ca,n be finished by B in 21 days 

A and B together can do xV of the work in 8 days, 
the remaining work ^ can bS done by B in 21 days 
, ' B can do 3 ^ X of the work in one day, 

B can do the whole work in 45 days 
A can do of the work in one day, 

. . 4 do the whole work in 22i days 

Hepce 22^ and 45 days Ans 
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Example 9 A and B can do a piece of work m 12 days, 
B and C together m 1 8 days After A has been working at it 
for 4 days and B for 6 days, C finishes it m 17 days In how 
many days could each do the work by himself ^ 

‘'ol Since A alone worked for 4 days, B for 6 days 
and C for 17 days, therefore, let A and S together work for 
4 days, B and C together for 2 days and C alone for 15 days 
Both the statements mean the same thing. 

The work of A and B for 4 days=| 

The work of B and C for 2 days=i 

the work of C alone for 15 days= I — + 
the work of C for 1 day=|x 
C can do the work in 27 days 
Since B and C can do iV of the work in 1 day, 

B can do ix— ' e , of the work m 1 day, 

. B can do the work in 54 days 
Similarly A can do the work in 15f days 
Hence 15^, 54, 27 days Ans 

EXERCISE 92. 

1 A can do a piece of work in 10 days and B can do 
it in 15 days , how long would they take to do it ? 

2. A can do a piece of work in 8 days , B can do it 
in 10 days and C can do it in 20 days In what time will 
they do it, all working together ^ 

3. A and B together can finish a piece of work in 
20 days which A alone can finish in 30 days , what time 
will it take B alone to finish it ’ 

4. A can do a piece of work in 15 days and B can do 
I of the same work in 15 days , how long will they take to 
do it if they work together ? 

5. A can do f of the work in 9 days and B can do | 
of the work in 15 days , how long will they both woikmg 
together take to do it ^ 

6 A and B can do a piece of work in 15 days, B and 
C in 20 days , C and A in 30 days , in what time can they 
do It, all working togeiher 
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7. A and B can do a piece of work m 4^ days , 
B and C in 5r®r days , C and A in 4f days , in what time 
can each do it working separately ? 

8 >1 and B together can do a piece of work in 21 

days, they both worked at it for 4 days and the remaining 
Mork was completed by C alone in 34 days. In what time 
would C alone do the whole work 

9. A and B can do a piece of work in 18 and 24 days 
respectively , they worked at it together for 8 days and 
then B fell ill , in what time will A alone finish the remain- 
ing work ? 

10. A can do a piece of work in 20 days, he works at 
It for 5 days and then B finishes it in 9 days. In what 
tirre can A and B together do it ? 

11. A can do a piece of work m 20 days and B in 
30 days , A worked at it for S days and then B finished it 
■"nth the assistance of C in 15 days. In what time can 
C alone finish the whole work ? 

12 Paul finishes tV of a work in 6 days and then 
finishes the remaining ith the assistance of Peter in 6 days 
In what time can Peter alone finish the same work ? 

13. A and B can do a piece of work in 25 and 30 days 
respectively, A and B work at it together for 10 days and 
then C joins them and the remaining work is finished in 
2 days How long will it take C alone to do the whole work ? 

14 j 4 can do a piece of work in 24 days and B in 
30 davs, A worked for fi days and then B also joined him. 
In how many days will the whole work be completed ’ 

15. A, B and C can finish a piece of work in 10, 12 
and 15 days respectively If B stops after 2 days, how long 
will It take A and C to finish the remaining work ? 

16 A can do of the work in 15 days and B t of the 
work in 12 days , 4 and B work at it together for 8 days 
ard then C finishes it in 14 days In what time would C 
alone do the whole work ^ 

17 A can finish a piece of work in 6 days and B m 
y days they work at it together, but A is called pjf 4 days 
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before the work is actually completed , find m what time 
the work was finished. 

18. 4, B and C can complete a piece of work m 8, 
12 and 16 days respectively , they work at it together but 
B and C are called off 2 days and 3 days respectively before 
the work is actually completed. In what time was the 
work finished ? 

19 A, B and C can do a piece of work in 12, 18 and 

24 days respectively , they Avork at it together , A stops the 
work after 4 days and B is called off 2 days before the work 
IS done In what time was the Avork finished ? 

20. A, B and C can finish a piece of work in 20, 30 
and 40 days respectively They work at it together but B 
and C are called off 4 and 5 days before the completion of 
the work. In what time Avas the work finished ’ 

21 A and B together can mow a field m 24 days A 
works at it for 6 days and then B finishes it m 33 days In 
what time could each mow it ? 

22 A and B can finish a piece of Avork in 28 days, 
A works at it for 10^ days and then B finishes it in 35i 
days In Avhat time could each do it ? 

23 A and B can fimsh a piece of Avork in 1 8 days, 
and S and C in 24 days A works at it for 6 days and then 
B for 8 days and then C finishes it m 23 days In what 
time could each do it ’ 

24. A and B can finish a piece of work in 11| days, 
B and C in IS/t days , A works at it for 4 days and B for 
5 days and then C finishes it in 18 days In Aihat time 
could each do it ? 

25. A and B together can do a piece of work in 12 
days , A Avorks as much in 10 dajis as B in 15 days in 
what time could each do it ’ 

26. A and B together can do a piece of work in 

25 days , A does as much worl^ m 15 days as B m 20 days , 
in what time can each do it ? 

27 A, B and C together can do a piece of AAork in 
10 day's , B and C together work thrice as much as A and 
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A and B together worli + (iroes as much as C. In what 
time can each alone do it ? [Hint B + C=3A) 

28. >3, S and C together can finish a piece of work 
in 12 days , A and C together work twice as much asB < 

A and B together work thrice as much as C In what 
time could each do it seperately ? 

29 A works as much m 2 days as B in 3 days, and 
B works as much in 4 days as C in 5 days , in what time 
will A, B and C working together finish the work if A 
alone can finish it in 11 days ? 

30. Prakash works as much m 3 days as Raj m 4 
days and Raj works as much in 6 days as Paul in 5 days , 
in what time can Paul and Raj do it, working together 
if Prakash can finish it in 18 days ? 

31. 20 men can complete a piece of work in 10 days, 
but after every 4 days 5 men are called off , m what tune 
will the work be finished ? 

32. 3 men and 4 boys can finish a piece of work in 
7 days and 2 men and 3 boys m 10 days , compare the rates 
of working of a man and a boy 

33 A can do a niece of work in 25 days, B in 20 
days and C in 24 days. The three work together for 2 
(lays and then A and B leave , but C continues, and after 
S® days is rejoined by A, who brings D along with him 
and these three finish the remainder of the work in 3 days 
In what time would D alone have done the whole work ? 

34. A can do a piece of work in 3 days , B can do 
three times the work in 8 days and C 5 times the work in 
12 days In what time will they do it together, supposing 
them to work at the rate of 9 hours a day 

35 A and B can do a piece of work m 10 days, B 
and C m 15 days, and C and A in 20 days They all work 
at it for 6 days , then A leaves and B and C go on together 
for 4 days more If B then leaves, how long will C take to 
complete the remaining work ? 

36. Four men working together all day, can finish 
a piece of work mil days , but two of them having other 
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engagements can work only one half time and quarter time 
respectively. How long will it take them to complete the 
work ^ 

37 Six men and five boys can do a piece of work m 
7 days , they work at it till they have completed I of it , 
then two of the men leave and two more boys come in. 
How long will the work be in hand, if a boy does half as ' 
much work as a man ? 

38 Some men and boys can do a piece of work m 
20 days , if twice the number of boys more be added the 
work IS finished in 1 2 days , m what time could the orginal 
number of boys do the work ? 

39 12 men and 15 women can do a piece of work m 
20 days , if 10 more women be added the work is finished 5 
days before the stipulated time In what time could a 
man and a woman separately do the work ^ 

40 If 8 men and 12 boys can finish a piece of work 
m 12 days, in what time will 40 men and 45 boys finish 
another piece of work 3 times as great, supposing that 16 
men can do as much work in 8 brs as 12 boys in 
24hrs ? 

41 Five men undertook to complete a piece of work 
in 48 days working 8 hours a day One stopped working 
at the end of 12 days and a second at the end of 15 days 
The others then agreed to work 9 hours a day. By what 
percentage (to the nearest unit) must they increase; their 
rate of working to finish within the specified time ? 

II WORK AND WAGES. 

13 Consider the following examples — 

Example I A can do a piece of work in IS days 
and B in 20 days. They finished the work with the assis- 
tance of C m 5 days and got Rs 45 as their wages ; find 
the share of each 


Sol A did m S days i of the work 
B did „ „ J 

C » I, „ vr of the work 


ai i» 
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Since A, B, C, did in 5 days J, of the work 
respectively, 

A A'ssbare=Rs 45 =Rs 15 

JB’sshare^Rs 45x1 =Rs Hi Ans. 

C’s sbare=Rs, 45X^^=Rs. 18f. 

Example 2. If 4 men with 5 boys earn Rs 39 in 
6 days, and 5 men and 4 boys earn Rs. 49 in 7 days, in 
what time will 6 men and 3 boys earn Rs 60 ? 

Sol Since 4 men and 5 boys earn in 6 days, Rs. 39, 

(t) 4 men and 5 boys „ „ 1 day, Rs. Sh 

also 5 men and 4 boys „ „ 7 days, Rs 49 

(<f) 5 men and 4 boys „ „ 1 day, Rs. 7. 

Multiplying {t) by 5 and (ii) by 4 we get, 

20 men and 25 boys earn m 1 day, Rs. 32^ 

20 men and 16 boys „ „ „ Rs 28 

, 9 boys earn in one day Rs. 4^ [By subtraction] 

1 boy earns m one day Ba, 

Again, since 4 men and 5 boys earn m one day Rs. 6i 
4 men earn in one day Rs 6j“Rs, 2i=Rs, 4 

' 1 man earns in one day Re. 1 

. 6 men and 3 boys earn in one day Rs. 6 + Rs. IJ 

t.e , Rs. 7i 

.. No of days required Ans. 

EXERCISE 93 

1. A can do a piece of work in 10 days and B in 
12 days , they finished the work with the assistance of C 
in 4 days and got Rs. 22. 8a. as their wages , find the 
share of each. 

2. A and B undertook to do a piece of work for 
Rs 37. 8a, A alone could do it in 20 days and B in 30 
days With the assistance of C they finished it m 8 days. 
How should the money be divided ? 
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3 A field can be reaped by 10 women m 4 days, of 
by 6 boys m 10 days, or by 2 men in 12 days One man, 
three boys and three women are employed What is the 
total expense, if the wages of a man, a Tvoman, and a boy 
are 8a., 5a , and 3a , respectively > 

4, Three men can do as much work as five boys, 
the wages of three boys are equal to those of two men A 
work on which 40 bojs and 15 men are employed takes 8 
weeks and costs ;^350 , how long wculd it take if 20 boys 
and 20 men were employed and how much tvould it cost ^ 

5 If the work done by a man, a woman and a child 
be in the ratio of 3, 2 and 1 and there be in a factory 
24 men, 20 women and 16 children, whose weekly wages 
amount to Rs. 204 , what will be the yearly wages of 
27 men, 40 women and 15 children ? 

6. If 5 men with 7 boys can earn ^5 2s. in 6 days 
and 2 men with 3 boys can earn 1 8s m 4 days , in 
what time will 7 men with 6 boys earn ;£^30 ’ 

7 If 3 men with 4 boys earn Rs, 58 in 8 days, and 
2 men with 3 boys earn Rs 40 in the same time , m what 
time w'lll 6 men and 7 boys earn Rs 210 7 


III. PIPES AND CISTERNS. 

§4. Consider the following examples 

Example 1 A vessel can be filled by one pipe A 
in 10 minutes, by a second B in 15 minutes , it can be 
emptied by a waste pipe C in 9 minutes , in what time Will 
the vessel be filled if all the three were turned on at once ? 

Sol A and B fill (^+^) or i of the vessel m 1 min. 
and C can empty f of the vessel in 1 min 
when all the pipes are turned on i— i or ^ of the 
vessel will be filled by A, B, C in 1 minute 

A and B will fill the vessel in 18 minutes Ans 

Example 2 Three pipes A, B and C can fill a cistern 
m 15, 20 and 30 minutes respectively They were all 
turned on the same time, after 5 minutes the first two 
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pipes were turned off^ In what tune will the cistern be 
filled ? 

Sol A, B and C can fill or in of the 

cistern in 1 minute 

‘ A, B and C filled in X 5 or | of the cistern in 5 ram 

Now A and B are turned off ; 

1 — f or i of the cistern will be filled by C 

C will fill i in 30 X J or 7^ minutes. 

the cistern wiU be filled in 7i + 5 or 12^ min, Ans 

Example 3, Two pipes A and B can fill a cistern m 
6 and 8 minutes respectively If they are turned on 
alternately for one minute each, how long will it take the 
cistern to fill f 

Sol A can fill i of the cistern in one minute , ‘ 

B can fill ^ of the cistern m one minute. 

Since A, B are turned on alternately for 1 mm. each 
A and B can fill i+ J or it of the cistern in 2 mm. 

• >t >1 X 3 or I of the cistern in 6 mm 
the remaining portion =1 — ^ or i 

« of the cistern will be filled by A in 6 X ^ or f min. 
the cistern will be filled in 6+ f =6f minutes Ans 

Example 4 A cistern can be filled by two pipes A 
and B in 30 and 40 minutes respectively and a third pipe 
C can empty it m 20 minutes. If all the three are kept 
open successively for 1 minute each, how soon will the 
cistern be filled ? 

Sol + or ilxj of the cistern is filled m 

3 mm When only (iV+^) or ilxs of the cistern is^empty 
A and B can fill this portion m 2 minutes m their turn, 
the remaining portion=l— 

'• rhs of the cistern is filled m 3 minutes 

‘ of the cistern will be filled in ^ min. 

X^\J 

1 . e., in 339 min , 

. the required time=339 + 2“341 minutes. Ans. 
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EXERCISE '94: 

1. Thrpe taps A, B and C can fill a cistern in 12, 15 
and 18 minutes respectively They are all turned on, but 
after 4^ minutes A and C are turned off How many mmu' 
tes longer will B take to fill the cistern ? 

2 A cistern can be filled by two taps m 20 minutes 
and 30 minutes respectively and can be emptied by a third 
m 48 minutes They are all turned on at once l^en will 
the cistern be half full ? 

3 A cistern can be filled by two taps A and B in 
12 minutes and 14 minutes respectively and can be emptied 
by a third in 8 minutes If all the taps are turned on at the 
same moment, what part of the cistern will remain unfilled 
at the end of 7 minutes ^ 

4. A reservoir can be filled by two taps in 6 hours 
and 9 hours respectively. The first tap was opened at 
7 am, and the second at 8 a.m , at what o'clock will the 
reservoir be full ? 

5. Two taps can fill a cistern in 6 hours and 8 hours 
respectively and a waste pipe can empty it in 3 hours If 
the cistern be full and all the three taps are turned on, what 
time will It take to get it empty ? 

6 A cistern can be filled by two pipes in 5i hours 
and 4f hours respectively and emptied by an escape pipe 
in Zi hours If all the three pipes are turned on and the 
cistern is half full, what time will elapse before the cistern 
IS emptied ? 

7 A cistern can be filled by 3 pipes in 30, 40 and 60 
minutes respectively and emptied by an escape pipe in half 
an hour. The three pipes are turned on at noon but the 
escape pipe is at the same time accidentally left open and 
not closed for a quarter of an hour. At what time will the 
cistern be full ? 

8. A cistern can be filled by two pipes in 8 and 12 
hours repectively and emptied by a third in 24 hours The 
first two were opened at 7 a m., and the waste pipe was 
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opened by a boy at 8 a'.m. At what time will the cistern 
be full ^ 

9 A cistern can be filled by two pipes in 4 hours and 
6 hours respectively and emptied by a waste pipe in 2 hours 
If the cistern be half full and the pipes were all turned on at 
the same moment, when will the cistern be emptied > 

10 Two pipes can fill a cistern in 3 and 4 hours 
respectively and a waste pipe can empty it in one hour If 
the first be opened at one, the second at two and the third 
at three o'clock, at what time will the cistern be emptied ? 

11. Two pipes which can fill a cistern in 20 minutes 
and 30 minutes respectively were turned on at the same 
moment After some time the first pipe was turned off 
and the cistern was then filled in 20 minutes more When 
was the first pipe turned off > 

12 A cistern can be filled by two pipes in 30 and 
40 minutes respectively Both the pipes were turned on 
at the same moment, but after some time the first was 
turned off and the cistern was filled in 10 minutes more 
How long after the pipes have been turned on the first one 
was turned off ? 

13 Two pipes can fill a cistern in 10 and 12 minutes 
respectively If they are kept open successively for one 
minute each, how soon will the cistern be filled ? 

14. A can fill a cistern in 15 minutes and B in 20 
minutes and C can empty it in 10 minutes If they are 
kept open successively for one minute each, how soon 
will the cistern be filled ^ 

15. A cistern has three pipes, A, B and C. A and B 
can fill it in 12 and 15 minutes respectively and C can 
empty it in 10 minutes If the three pipes are kept open 
alternately for one minute each, bow soon will the cistern 
be filled ? 



CHAPTER XIX 

MISCELLANEOUS PROPOSITIONS {Contuiued) 
1. TIME AND DISTANCE. 

§1 Consider the following simple question — 

A person walks at the rate of 5 miles an hour ; how 
far will he go m 3 hours ’ 

15 miles Ans. [5X3=15] 

Here 5 miles per hour is the speed or velocity of the 
person , 3 hours is the time and 1 S miles is the distance 

Clearly therefore, speed xtim9=distance 

From this we can deduce the following conclusions 

Time = distance -speed and speed=distance— time 

12. The following observations are almost self-evident 
but are very usehil m solving questions of this class — 

(») 'SAfhen two bodies are moving m a straight line and 
approaching each other from opposite directions, their 
relattve speed, * c , the speed with which they approach 
each other is equal to the sum of their ahsolvtc speeds 

(tt) But if they are moving m the same direction, 
then their relattve speed is equal to the difference of 
their absolute speeds 

(i«) If two bodies approaching each other from 
opposite directions meet, it means that they have together 
travelled the whole distance between them 

(fv) A moving tram passes a fixed point when the 
train has gone over a distance equal to its own lengtE 

(v) If two trams run on parallel lines either m 
opposite directions or m the same direction, one of them 
shall pass the other only when the former has gamed over 
the latter a distance equal to the sum of the lengths of the 
trains. [See §2, page 32$] 
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(vi) When a vessel goes down a stream, the rower is 
helped by the current but if it goes up stream, his progress 
IS opposed by the current Hence in the former case the 
total work done by the vessel is the sum of works done by 
the rower and the current and in the latter case, it is their 
difference [See Art 3, page 332] 

Now we shall solve some examples to illustrate this 
method 

Example 1. Two persons who live m different towns 
40 miles apart started to meet each other at 10 a m One 
walked at the rate of 3i miles an hour, and the other at 
miles an hour. When will they meet and how many miles 
will each walk ^ 

Sol 40 miles 

— ► 4J miles 3^ miles ■* — 


Since they are walking in opposite directions their 
relative speed would be 3ii 4-4J », e , 8 miles per hour, 
time required to walk 40 miles=-\®=5 hours 


Hence they will meet at 10 + 5 = 15 or 3 P M., 
One man had walked 3|x5 =17i miles 

and the other man had walked 4i x 5=22i miles 


Ans 


Example 3. A policeman goes after a thief who is 
176 yards before him When and where will the police- 
man catch the thief when they run at the rates of 6^ and 
6 miles per hour respectively ? 

Sol. Policeman Thief 


176 yards. 

(fl) Since they run in the same direction therefore, re- 
lative speed of the policeman would be 61—6* e.,^ mile 
or 880 yds per hour. 


880 yds he walks in 60 minutes, 

1 yd. „ „ „ minutes, 

• • 176 yds „ „ „ -5%% X 176=12 minutes 

. the time reqd to overtake the thief =12 mm Ans 
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(2) The distance from the starting point 
= X in miles 

=“->^i=x§ miles=l mile 528 yds Ans. 

Example 3 If I walk at the rate of 4 miles an hour, 
I reach my destination 30 mmutes too late , if I walk at the 
rate of 5 miles an hour I reach 30 minutes too soon. How 
far IS my destination ? 

Sol. Suppose I have to go one mile. 

it will take me 15 minutes to reach the destination at 
the rate of 4 miles an hour, and 12 minutes at the rate of 5 
miles an hour, * e , I will save 3 mmutes to walk one mile 

But I save 304-30, t. e., 60 minutes in all, 
distance required =60 — 3=20 miles Ans 

Example 4 A hare makes 4 leaps in the same time in 
which a dog makes 3, but 2 leaps of the dog cover as much 
distance as 3 leaps of the hare , how many leaps will the 
dog have to make before catching the hare, supposing the 
hare to have a start of 60 leaps ’ 

Sol 2 leaps of the dog=3 leaps of the hare 
1 leap of the dog=f leaps of the hare. 

But the dog takes as much time in one leap as the hare 
takes in | leaps. 

It IS clear therefore, that f — * or i leap of the hare 
can be made up by the dog in 1 leap 

60 leaps can be made up in 60 — ior 360 leaps Ans 

Example 5 I have to go to a certain place 7 miles 
off in 1 hour 15 minutes If I walk some way on foot at 4 
miles an hour and ride some way on horse back at 10 miles 
an hour I reach my destination in time How farshould I 
walk on foot ? 

Sol If I walk the whole way on foot I shall take 1 
hour 45 min, to reach the destination, t.e , I shall be 30 mm 
too late Again if I go the whole way on horse back I 
shall take 42 min. only to reach the destination, i s., 

I shall be 33 min. too soon 
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. the ratio between distance travelled on foot and 
horse back would be =33 30| 

.■ distance I should walk on foot=^r^ 7 

=3l miles# Ans, 


Example 6. Two guns are fired from the same place 
after an interval of I s minutes, but a person approaching 
the place on a motor cycle hears the report after an interval 
of 11 min 15 sec Find his rate of speed, sound travelling 
at the rate of 1100 ft per second 


Sol The distance which the man travels m 1 1 min 
15 sec is the same as that travelled by the report in 
12 mm. — 11 mm. 15 sec t e., 45 sec 

But in 45 sec the sound travels 1100^45 ft 


in Hi min the man travels=l 100 X 45 ft 


in 1 I, , ,, 

in 1 hour „ „ 


„ =1100X45X^Vft 
„ =1100X45X5^X60 ft, 
■. 1100X45X4X60 






•miles 


= 50 miles Ans 

Example 7 The distance from P to Q is 24 miles, 
6 miles of which is up hill, 6 miles level and 12 miles down 
hill , find the difference between the time in which a person 
would walk from P to Q and the time in which he will 
come bark again, supposing his pace up hill to be 3 miles, 
down hill 6 miles and on level 4 miles per hour 

Sol From P to Q the distance is 6 miles up-hill, 6 
miles level and 12 miles down-hiH, 

whole time taken=(f + f + V') hrs =5^^ hrs 

Also from Q to P the distance is 12 miles up hill, 6 
miles level and 6 miles down-hill, 

'. whole time taken=(-V® +f + f) hrs.=6j hrs 

Hence the diff =6^— 5 t= 1 hr Ans 

Example 8. A and B start at the same time from L 
and M to go to M and 4, a distance of 42 miles at the rates 
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of 4 miles and 3 miles respectively They meet at iV, then 
go to M and L and return immediately and meet again at 
D Find the distance DN. 

Sol D N 

L ^ ! M 

When A and B meet at N for the first time, they have 
together travelled 42 miles and when they meet at D for 
second time they have together travelled 42 X 3 i, e , 126 
miles The distance travelled by A when he meets at N 
for the first time=LW’ 

X 42=1^ X 42 =24 miles 

4 + 3 

Again, the distance travelled by B when he meets at D 
for the second time =ML+LD 

: ML + L£>=126X ^=54 miles 

■ LD= 54— Lilf miles 
= 54—42=12 miles 

. DN= 24— 12=12 miles Ans. 

EXERCISE 95 

1. A man walks at the rate of 2i miles an hour , how 
long will he take to walk 605 yards ’ 

2 The velocity of a tram is 35 miles an hour , find 
its velocity per second 

3 Two persons living in different toivns 32 miles 
apart started at 1 p M. to see each other at the rate of 3^ 
and 4^ miles per hour respectively When will they meet 
and how many miles will each then walk ’ 

4 Two men started from a place P at the rate of 2^ 
and 2i miles an hour How many miles will they be apart 
after 5 hours (t) if they walk m opposite directions , («) if 
they walk in the same direction ? 

5 Two gentlemen start from Lahore at the same time 
at the rate of 3i and 44 miles an hour When will they be 
21 miles apart, supposing (i) they walk m the same direc- 
tion, (ti) in opposite directions ^ 

F. 21 
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6. Two persons A and B start from a place P A starts 
at 7 A. M and goes at the rate of 3f miles an hour and B 
at 8 a. m at the rate of 4 miles an hour At what time 
will B overtake him and how far will he then be from the 
starting place 

7. Two persons A and B start from Lahore and 
Amritsar respectively A goes at the rate of 3^ miles and 
B at the rate of 3f miles an hour If they meet each other 
after 4 hours, find the distance between Lahore and 
Amritsar. 

8. Two persons set out from Jullundhur and Ludhiana 
respectively One goes at the rate of 3^ miles and the other 
at the rate of 3§ miles an hour They meet each other 
after SrV hours. Find the distance between the two cities. 

9. A who travels 3^^ miles an hour starts 2i hours 
before B who goes the same road at 4^ miles an hour , 
where will B overtake A f 

10. A policeman goes after a thief who has 100 yards’ 
start , if the policeman runs one mile in sue minutes and the 
thief in 10 minutes, how far will the thief have gone before 
he IS overtaken ? 

11. A thief who had escaped at 7 p. M was followed 
by a policeman at 9 P M. at the rate of 6 miles an hour. 
At what time will the policeman overtake him, supposing 
the thief runs at 4^ miles an hour ? 

12. A policeman runs after a thief who has 3i miles’ 
start , if the policeman runs at the rate of 3f miles and the 
thief at the rate of 3| miles an hour, when will the police- 
man overtake him ? 

13 A man rides at the rate of 1 1 miles an hour but 
stops 5 minutes to change horses at the end of every 7th 
mile , how long will he take to go a distance of 94 miles ^ 

14. A student walks to school at the rate of 2i miles 
an hour and reaches 6 minutes too late Next day he 
increases his speed by 2 miles an hour and then reaches 
there 10 minutes too soon Find the distance of the school 
from his home 
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15. I start to walk to a certain place at the rate of 4 
miles an hour and reach there 15 minutes too Iite when I 
increase my speed by 1 mile per hour, I reach there 30 
minutes too soon. Find the distance of the place 

16 A man travelled 20 miles in 4 hours 10 minutes. 
He travelled some way on foot and some way on coach at 
3 and 8 miles per hour respectively. How far did he travel 
on coach ’ 

17 A person walks from A to S at the rate of 3 miles 
an hour and after transacting some business which occupies 
him an hour, returns to A by the tramway at the rate of S 
miles an hour. He then finds that he has been absent for 2 
hours 20 minutes Find the distance from A to B 

18. A hare makes 5 leaps m the same time in which a 
dog makes 4, but 2 leaps of the dog cover as much distance 
as 3 leaps of the hare How many leaps will the dog have 
to make before catching the hare, supposing the hare to have 
a start of 100 leaps ? 

19 A hare makes 4 leaps in the same time in which a 
dog makes 3, but 2 leaps of the dog cover as much distance 
as 3 of the hare How many leaps will the dog have 
to make before catching the hare, supposing the bare to 
have a start of 90 leaps ’ 

20 A hare sees a dog 110 yards away from her and 
starts off in the opposite direction at the rate of 10 miles per 
hour. Aminutelater, the dog sees the hare too and pursues 
him at the rate of 14 miles an hour. When will the dog 
overtake the hare ^ 

21 A person went from A to B, at the rate of 4 miles 
an hour and came back at the rate of 3 miles an hour. It 
took him 12 hours , find the distance from A to B. 

22 A person goes from A to B at the rate of 5 miles 
an hour and comes back at the rate of 4 miles an hour. It 
takes him 9 hours , find the distance from A to B. 

23. A, B and C can walk at the rates of 3, 4, 5 miles 
an hour , they start from Poona at 1, 2, 3 o'clock respec- 
tively , when S catches up A, S sends him back with a mes. 
sage to C , when will C get the message ^ 
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24 A sets out ^rom a place P to walk to a place Q 
A quarter of an hour later a second person B sets out from 
P to walk to Q but after walking half a mile returns to P, 
where he is (detained 10 minutes. Again setting out from P 
he reaches Q 5 minutes after A If A walks throughout at 
the 'rate of 3 miles an hour and B at the rate of 4 miles an 
hour, find the distance from P to Q 

25. Two persons A and B set out together on a 
journey They walked at the rate of 3 miles an hour , and 
when they had proceeded for three quarters of a mile, B 
returned, walking at the same rate to the place of starting 
Here he was detained three quarters of an hour Setting 
out again he overtook A, who had been walking all the time, 
at the end of 2^ hours from the second time of starting. 
At what rate did he walk ? 

26 Sound travels at the rate of 1160 ft. per second 
A shot'is fired from a ship sailing at the rate of 10 miles 
an hour How far will the ship have moved when the re- 
port IS heard at the place 14^ miles off? 

27 A snail creeps 1 ft 5 in. up a long pole during 
12 hrs m the night but slips down 10 in during 12 hrs. in 
the day If the pole is 12 ft high, how long will it take to 
reach the top ? 

28 The distance P to Q is 30 miles, 8 miles of which 
IS up-hill, 12 miles level and 10 miles downhill, find the 
difference between the time in which a person would walk 
from P to Q and the time he will take to return from Q to P, 
■supposing his pace up hill to be 4 miles, down-hill 6 miles 
and on level 5 miles per hour 

29 A and B start from P and Q to go to Q and P 
respectively, — the distance PQ being 60 miles A goes at 
the rate of 4 and B 5 miles per hour They meet at P, 
reach their destinations, return immediately and again meet 
at S Find the distance between P and S 

30 A starts from P and goes towards Q at the rate 
of 6 miles an hour. Two hours afterwards, B starts from P 
and going 10 miles per hour reaches Q 4 hours earlier than 
A. Find the distance between P and Q 
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11. TRAINS. 


§2. We shall solve some problems on Trams 


Example 1 A tram 176 yards long moves at the rate 
of 40 miles an hour , how long will it talce to pass a certain 
telegraphic post ’ 


Sol. First position. Second posittoii 



In the first position, distance between the engine and 
the telegraphic post is zero, and m the second position dis- 
tance between the engine and the post is equal to the length 
of the tram It is clear, therefore, that m passing a cettain 
post 01 a standing man the tram is to move its own length. 


the required time= 


distance 

speed 


176 


40XJ760 

. 176X60X60 

40X1760 


hrs 


or 9 sec 


Ans. 


Example 2 How long will a train 1 54 yards long 
take to cross a bridge 1 76 yards long at the rate of 40 miles 
an hour ? 

Sol First position Second position 



In the first position, distance between the engine and 
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the beginning of the bridge Is zero In the second po ition, the 
distance between the engine and the beginning of the bridge 
IS equal to the sum of the lengths of the bridge and the 
tram, t e., 176+ 154=330 yards- It is clear, therefore, that 
in crossing a bridge or a station the tram is to move its 
own length plus the length of the bridge or the station. 


the required time=distance->-speed 


330 

40X1760 


hrs. 


330X60X60 

40X1760 


or 16^ sec. Ans. 


Example 3 Two trams 110 yards and 88 yards long 
respectively are running m the same direction The first 
runs at the rate of 20 miles an hour and the second at the 
rate of 25 miles an hour. How long will they take to cross 
each other 7 


Sol. It is clear that the trains will cross each other 
when they have travelled a distance equal to the sum of 
their lengths, i e , 110 88 or 198 yards. Since they are 
moving in the same direction, the relative speed =25—20 
or 5 miles per hour. 


. time reqd.=distance'^speed 
_I98X60 


Ans. 


Note Had they tqu in apposite directions, the relative speed 
would have been 25 + 20 or 45 miles per hour and then they would 
have passed each other in 


198X60X60 
45X 1760 


, or 9 sec. 


Example 4. Two trams starting from the same station 
and travelling in the opposite directions are z27^ miles 
apart in 3 hours 15 mm Had they been travelling in the 
same dieection they would have been 32? miles apart m the 
same time , find their speeds. 

Sol. The sum of their rates per hr or 70 miles 

andthediff. „ „ „ or lOmiles. 

Hence the rate of thefaster=(70 + 10)-^2or 40 miles) * 
and „ „ slower=(70-10)-+-2 or 30milesJ^“®‘ 
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Example 5. Two trains started at the same timet 
one from i4 to B and the other from B to A, at the rates of 
30 and 40 miles per hour respectively. When they crossed 
each other, it was found that the faster tram had travelled 
50 miles more than the slower one. Find the distance 
between A and B 

Sol. Ratio m the speeds of the trains=40.30 

= 4. 3 
= ■* ' -i 

DifF.=#-f=f ^ 

But the real di£F. is 50 miles, 
distance= 50 X 7 or 350 miles. Ans. 

Aliter Difference in the speeds per hour=: 10 miles. 
But the total diff =50 miles 
, this difference is caused m 50 — 10 , or 5 hours 
*. the difference between A and B=(40 +30) X 5 

=350 miles. Ans 
Example 6 Two trains travelling in the opposite 
directions pass each other m 8 seconds But when they 
travel in the same direction at the same rates the man m the 
faster train passes the other in 3li sec. Find the lengths of 
the trains when their speeds are 25 and 20 miles respectively. 

Sol (f) When the trams travel in opposite directions, 
the distance travelled in one hour=25 + 20=45 miles, 

• }, ]i „sec. ““yaun mile 

• II 11 8 „ =yg^X8mile 

Hn X 8 X 1 760 yds. 

=176 yds 

It follows, therefore, that the sum of the lengths of both 
the trains is 176 yds 

(«) when the trains travel in the same direction, then 
the distance travelled in one hoar=25— 20=5 miles 

• • I, „ „ one sec. ='jrB^ mile 

• * » II 11 3 1'J sec, ='jt5bt 5 ^ mile 

=-SBm5 x-«^x 1760=77 yds. 
t.e , the length of the slower tram= 77 

II II „ faster tram= 176— 77=99 
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Example 7. A train starts from Lahore at 1-20 P M. 
and reaches Ludhiana at 5-50 pm A second tram starts 
from Ludhiana at 1-50 P M and reaches Lahore at 7-10 P.M. 
Find the ratio in the speeds of the two trams 
Sol Time taken by the first train— 4 hrs 30 min hrs. 
and „ „ „ second , =5 hrs. 20 min. =-V*' hrs. 

Ratio in their times=T 

ratio in their <ipeeds=V 1=33 27 Ans 
Example 8. A train after travelling 70 miles meets 
with an accident and then proc<»eds at J of its former speed 
and arrives at its destination J5 min too late Had the 
accident happened 15 miles further on, itwould have reached 
the destination only 23 min. late. Find [a) the distance 
and (b) the speed of the tram 


AC D B 

Sol (a) Let A be the starting place, B the destination , 
C is the place where the accident happened and D is the 
place 15 miles off from C 

Travelling at | of its original speed means that the 
tram would take | of its usual time, t e , ^ of the usual 
time more , 

the excess time taken to travel CB=35 mm. 
and „ „ „ „ „ DB=23 mm 

• jF FI FF FI IF CD 12 mm 

12 min. IS ^ of the usual time 
.'. usual time is 36 min 

•' in 36 mm. the distance travelled is CD, ue , 15 miles 
in 1 mm „ „ „ || miles 

. in 60 min „ „ „ M X 60 or 25 miles. 

I e,, the speed is 25 miles per hour Ans 
(b) the excess time taken to trayel CD =35 min 
. usual time=35 X 3=105 mm hrs 
'. the distance 06=25x1- miles. 

. whole distance =^-p-+70 =113f miles. Ans 
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EXERCISE 96 . 

1 A train runs at the rate of 15 miles an hour , find 
its speed per minute 

2 A train moves 176 yards in 9 seconds , find its 
speed per hour. 

3 A tram running at the rate of 20 miles an hour 
passes a certain telegraphic post in 18 seconds , find the 
length of the train 

4. A tram -which is 110 yards long moves at the 
rate ot 40 miles an hour what time will it take to pass a 
certain telegraphic post ’ 

5 A tram 1 10 yards long travels at the rate of *^5 
miles an hour , what time will it take to pass a station 88 
yards long ? 

6 Two trams 195 ft and 135 ft long trai.el at the 
rates of 25 miles and 20 miles respectively When will 
they pass each other when they are moving (») m the same 
direction, (n) m opposite directions > 

7 Two trams measuring 92 yards and 84 yards in 
length travel at the rates of 30 miles and 45 miles respec- 
tively m opposite directions How long will it take them 
to cross each other ^ 

8 Two trams 88 yards and 110 yards m length 
respectively are running (i) m opposite directions, {») in 
the same direction. The first runs at the rate of 50 miles 
an hour and the second at the rate of 40 miles tm hour. 
How long will they take to cross each other ? 

9. A passenger tram going 41 miles an hour and 431 
ft long overtakes a goods tram on a parallel line of rails 
The goods tram is going 28 miles an hour, and is 713 ft 
long How long does the passenger tram take m passing 
the other ’ 

10 A tram 99 yards long passes a man, coming from 
the opposite direction at the rate of 4 miles an hour, m 10 
seconds Find the speed of the tram 

11 A tram 99 yards long passes a man going in the 
same direction at the rate of 4 miles ap hour, in 10 seconds 
Find the speed of the tram 
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12 A tram which runs at the rate of 50 miles an 
hour crosses a man going in the same directicn at the rate 
of 5 miles an hour in 5 seconds. Find the length of the 
tram. 

13. A tram which runs at the rate of 50 miles an 
hour crosses a man walking m the opposite direction at the 
rate of 5 miles an hour in 3 seconds. Find the length of 
the tram 

14. A goods train moving at the rate of 20 miles an 
hour passes a man going m the same direction at the rate 
of 4 miles an hour m 7^ seconds. Find the length of the 
tram. 

15. The whole time occupied by a tram 126 yds long 
travelling at the rate of 45 miles an hour, m crossing a 
bridge is 12 seconds Find the length of the bridge 

[Hindu University, Benates, 1922,] 

16 Two trains start at the same time from Lahore 
and Peshawar and proceed towards each other at the rates 
of 25 miles and 30 miles respectively When they meet it 
is found that one tram has travelled 35 miles more than the 
other. Find the distance between the two stations 

17 Two trains start at the same time from Mirzapur 
and Delhi and proceed towards each other at the rates of 
16 and 21 miles per hour respectively When they meet, 
It IS found that one train has travelled 60 miles more than 
the other. Find the distance between the two stations. 

18 A local train which travels at the rate of 24 miles 
an hour, leaves Lahore at 20 minutes past S and reaches 
Amritsar at 5 minutes past 10 the same morning It stops 
at Moghalpura for 10 minutes and at each of the three 
other stations for 5 minutes. Find the distance from 
Lahore to Amritsar. 

19. Two trains 330 ft. and 264 ft. long respectively 
run on parallel lines of rails. When travelling in 
opposite directions they are observed to pass each 
other m 9 seconds, but when they are running in the 
same direction at the same rate as before the faster train 
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passes the other in 27^ seconds. Find the speeds of the 
two trains m miles per hour. 

20 A tram running at the rate of 40 miles an hour 
meets a person walking along the line in the opposite 
direction at the rate of 4 miles an hour and passes him 
m 5f seconds , find the length of the tram. Had the person 
been going in the same direction as the tram, in what time 
would it have passed him ^ 

21 A tram 132 yards in length, travellmg at a 
uniform speed, overtook a man walking along the line at 
the rate of 6 miles an hour and passed him m 12 seconds, 
twenty minutes later, the tram overtook a second man and 
passed him in 1 1 seconds How many hours after the tram 
overtook the second man, would the first man also overtake 
him. 

22. A tram moving at the rate of 45 miles an hour 
passes another tram 1^ times as long and moving at the 
rate of 27 miles an hour in the same direction m 25 seconds. 
How long will it take to pass a station 165 yards long > 

23. Two trams running at the rates of 35 and 30 
miles an hour respectively, on parallel rails m opposite 
directions are observed to pass each other m 4s seconds 
and when they are running m the same direction at the 
same rate as before, a person sitting m the faster tram 
observes that he passes the other m 36 seconds, find the 
lengths of the trams. 

24 A tram starts from Lahore at 2-50 P. M. and 
reaches Ludhiana at 7-10 p M. and a second train starts 
from Ludhiana at 2-30 p m and reaches Lahore at 7-50 
P M. Find the ratio in the speeds of the two trams 

25. A man after travelling 30 miles got his cycle 
punctured and then started at i of his former speed. He 
reached his destination 30 mm too late Had it punctured 
10 miles further on, he would have reached the desbnation 
only 20 mm late. Find the distance and the speed of the 
cycle. 
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III. STREAMS 

§3. Suppose a man can swim in still water at the rate 
of 4 miles an hour If he were to swim in a running stream 
the speed of which is one mile an hour then his speed would 
be 4+ 1, j. e , 5 miles an hour with the stream and 4—1, 
e. e , 3 miles an hour against the stream 

From the above explanation we can deduce the follow- 
ing results — 

C half the sum of his speeds 
(j) Man's speed in still water = ■< with and against the stream 

C ThusJ (5 + 3)=4 

r half the difference of his 
[ii) Speed of the stream = < speeds with nnd against the 

stream ThusJ(5 — 3) = 1 

Example 1. A boat is rowed down a river 20 miles 
in 4 hours and 44 yards up the nver in 45 seconds. Find 
the velocity of the river 

Sol. Speed with the nver=^i‘i t e., 5 miles an hour, 
Speed against the nver=^^ x miles. 

=2 miles an hour 

velocity of the river=5(5— 2), t e,, If miles an hr Ans. 

Example 2 A man can swim with the stream at the 
rate of 6 miles an hour and 352 yards against the stream 
in 4 minutes , find his speed in still water. 

Sol Speed with the stream=6 miles an hour 
Speed against stream =®-T^XxfSB 

=3 miles an hour 

Speed in still water=|(6 + 3) =4f miles. Ans. 

Example 3. A man rows 18 miles down a river in 
4 hours with the stream and returns in 12 hours, find his 
speed and also the velocity of the stream 

Sol Speed with the stream=-r=4f miles an hour 
Speed against the stream=il=lf miles an hour 
' Speed of the stream =f (4f— If) 

= lf miles an hour 1 a 

and his speed ' =4-i— lf=3 miles ) 
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EXERCISE 97. 

1. A man can row in still water at the rate of 5 miles 
an hour , how long will he take to row 27 miles with the 
stream, when the velocity of the stream is li miles an 
hour? 

2. A man can row a mile with the stream in 15 mm 
and against the stream in 25 minutes How long will 
It take him to row 2 miles m still water ? 

3 A man can swim with the stream at the rate of 3 
miles an hour and against the stream at the rate of 2 miles 
an hour How long will it take him to swim 7 miles instill 
water ? 

4 A man rows with the stream at the rate of 2i miles 

an hour and against the stream at the rate of l-j miles an 
hour How long will it take him to row 12 miles in still 
water ? * 

5 A boat moves a mile down the stream in 15 minutes 
and up the stream in 25 minutes How long will it take the 
boat to move 176 yards in still water ? 

6 A man can swim 88 yards per minute down the 
stream and 55 yards per minute up the stream , find the 
velocity of the river 

7 A person rows a mile down the stream in 20 
minutes and up the stream in 25 minutes Find the velocity 
of the stream, 

8 A man can row on still water a distance of 4 
miles in 20 minutes and 4 miles with the current in 16 
minutes How long will it take him to row the same dis- 
tance against the current ? 

9 A man rows 15 miles down a river m 3 hours 
with the stream and returns in 7v hours , find the rate at 
which he rows and also the velocity of the stream. 

10 A, B and C are three towns on a river which 
flows uniformly and B is equidistant from A and C, I can 
row from A to B and back in hours and I can row from 
A to C in 7 hours , compare the speed of my boat in still 
water with that of the river 
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IV RACES AND GAMES OF SKILL 

§4 The following terms used in questions of races 
and games of skill may be noted — 

(0 A gives B a start of 20 yards means that B 
stands 20 yards ahea 1 of A. 

(») In a game of 100 A can give B 10 points 
means that if 4 scores 100 points B scores only 90. 

(ni) Dead heat means a race in which no one is the 
winner. 

Example, A can beat B by 60 yards in a mile race , 
B can beat C by 20 yards in a mile race If A and C run 
a mile, by how much will A win ’ 

Sol. A can run 1760 yards while B runs 1700 yards, 

and Bean run 1760 yards while C runs 1740 yards. 

Now, if ® runs 1760 yards C runs 1740 yards, 
if B runs I yard C runs yards, 

if B runs 1700 yards C runs X 1700 yards, 

». e , or 168011 yards, 
if A runs 1760 yards C runs 1680^ yards, 

. • A can win by 1760—1680^, t e,, 79;^ yards. Ans. 

EXERCISE 98. 

1. In a mile race A beats B by 40 yards and C by 
60 yards By how many yards will B beat C ? 

2 In a mile race A gives B 40 yards’ start and beats 
him by 44 yards. If A runs a mile in 9^ minutes, how 
long will B take to do the same f 

3 A can give B 20 yards and B can give C 10 yards 
m a race of 200 yards By how much could A beat C in 
the same race 

4 In a mile race A beats B by 110 yards and B 
beats C by 120 yards. By how many yards could A beat 
C m the same race^ 

5. A can give B 55 yards and C 80 yards in a race 
of 880 yards. By how much could B beat C in a mile race ’ 
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6. In a mile race Madan Lai gives Tara Chand a 
start of 55 yards and beats him by 105 yards If Madan 
Lai rnns the mile in 5 minutes, how long will Tara Chand 
take ’ 

7. A can run 320 yards m 2 minutes and B 240 yards 
in one minute By how much will B beat A m a mile 
race ? 

8 In a mile race A can give B 40 yards and B can 
give C 40 yards , how many yards’ start should A give C 
so that they may end in a dead heat 

9. A runs 20 yards while B runs 21 yds , S runs 31 
yds. while C runs 30 yds , if A can run a mile in 5 min. 
1 5 sec , what time will C take to do it ? 

10 A can run 8 yards in the same time in which B 
can run 9 They start together. When B has run 252 
yards, how far behind is A ? 

11. A works 15 sums m the same time in which B 
works 10 and A works 12 sums in the same time m which 
C works 7. Who is the quicker worker, B or C ? 

12 In a half mile race A gives B 10 yds ’ start and 
beats him by 20 yds , B gives C 30 yds ’ start in half a mile 
and IS beaten by 60 yards , who runs faster, A or C ? 

13. At a game of rackete, A can give B 8 pomts m 
40, and B can give C 10 pomts in 50, how many pomts 
could A give C in 75 ’ 

14 A can give B 25 pomts, A can give C 40 pomts 
and B can give C 20 pomts How many points make the 
game ’ 

15. In a game of skill, A C8m give B 8 pomts out of 38 
and to C 10 pomts out of 95. Of B and C who is the better 
player and how many pomts can he give the other m 340 ? 

16 A can give B 1 pomt m 5 at bilhards, B can give 
C 3 in 20, D can give C 1 m 18. How many can A give 
D in 100 ’ 
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V. TRAVELLING ROUND A CIRCLE 

§5 When two or more persons start from the same 
place at the same t3me and travel round a circle m the same 
direction or in opposite directions, then (t) they will be first 
together again after an interval of time which is the L C M 
of the times in which one of the persons gams one com- 
plete round over each of the others, since each pair will be 
together after this time , («) they will be first together at 
the starting point again after an interval of time which is 
the L C M of the times in which each of them makes one 
complete round, since in that interval each of them shall 
make a complete number of rounds. 

The following solved examples will illustrate the 
method of work — 

Example 1 Three cyclists A, B and C ride round a 
circular course 180 miles round at the rate of 24, 30, and 
42 miles a day respectively In how many days will they 
all come together again supposing they all ride in the same 
direction ? 

Sol, B gams on A (30~24) or 6 miles a day, 

.. they will come together after every i e., 30 days, 
C gams on B (42— 30) or 12 miles a day, 

C and B come together after every j.e , 1 5 days, 
and C gams on A (42—24) or 18 miles a day, 

C and A come together after every -W or 10 days. 

Since B and A meet after 30 days, C and B after 1 5 
days and C and A after 10 days, 

A, B and C will meet at the end of any number of 
days which is a common multiple of 30, 15 and 10 

L C M of 30, 15 and 10 being 30, 

they will meet at the end of 30 days. Ans. 

Example 2, Three cyclists A, B and C ride round a 
circular course 85 miles round at the rate of 8, 12 and 20 
miles an hour , A and B ride in the same direction and C in 
the opposite direction In how many hours will they meet 
again ’ 
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Sol B gams 4 miles on A m 1 hour, 
they meet together after every ^ hours, 

and B and C together pass 12 + 20, t e , 32 miles an hr , 
they -will meet together after every M hrs 

Also A and C together pass 8 + 20 1 e 28 miles an hr. 
they will meet together after hours 
A, B and C will meet together at the end of any 
No of hrs. which is a common multiple of If and f| 

L C. M of If and 

they will meet after 211 hours Ans 

EXERCISE 99 

1 Two men A and B start together from the same 
place to walk round a circular course 20 miles round A's 
speed IS miles and B’s 3f miles an hour When will they 
next meet, supposing (t) they walk in the same direction , 
(») m opposite directions? 

2 Two cyclists A and Bride round a circular course 
60 miles round A's speed is 10 miles and B’s 15 miles per 
hour. When will they next come to the starting point, 
supposing (t) they ride in the same direction , (») m opposite 
directions 

3 Three cyclists A, B and C ride round a circular 
course 40 miles round at the rate of 8, 10 and 12 miles per 
hour respectively. When will they meet together supposing 
(t) they all ride in the same direction and (/i) A and B 
ride m the same direction and C m the opposite direc- 
tion’ 

4 Three boys A, B and C run a race round a circular 
path 2 miles round at the rate of 2, 3 and 4 miles per hour 
respectively When will they meet again, supposing (») they 
all run m the same direction [u) A and C lun in the same 
direction and B in the opposite direction ’ 

5 A, B and C start from the same point and travel m 
the same direction round an island A can go round it m 
12 days, B in 20 days and C in 25 dayc If they start simul- 
taneously from the same point, A and B in the same direc- 
tion and C m the opposite direction, when wjll they come 
together to the starting point again ? 

F 22 
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VI CLOCKS. 

§6 The dial of a clock or watch is divided into 60 
minute spaces Thetimetn which the hands travel one 
space IS one minute Whilst the large hand (minute hand) 
moves 60 minutes, ihe small hand (hour hand) moves only 
5 minute spaces. Clearly therefore the large hand gams 55 
minute spaces on the small hand m 60 minutes This fact 
IS generally expressed in the words “ M H gains 1 1 minute 
divisions in 12 minute divisions over H H ’’ Or 

The large hand gains 1 minute space on the small 
hand in H minute spaces — This is the fundamental 
principle which works throughout in solving problems on 
clocks 

The following points may also be remembered — 

(0 The hands coincide across and point in opposite 
directions once in an hour, but they are twice at right 
angles when the time is between 4 and 9 and only once at 
other times 

(ii) When at right angles they are 15 minute spaces 
apart and when they point in opposite directions, 30 minute 
spaces 

(ni) At 6 the two handsareopposite each other Hence 
they cannot be opposite again between 6 and 7 

(m) They are equidistant from a certain digit (a) when 
they coincide with, (6) when they are on either side of the 
digit 

Example 1 At what time between 7 and 8 will the 
hands of a watch (t) coincide, (u) be at right angles, (ut) 
point in opposite directions ? 

Sol (t) Observe the figure of 
the watch The hour hand is 35 
, minute spaces ahead at 7 o’clock , 
hence the minute hand must gain 35 
minute spSiCes to coincide with the 
hour hand. 

the minute hand gams 1 min 
space m -£x minutes, 

the minute hand will gain 35 
min spaces in if X 35 minutes 
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j. e , m 38-2r minutes- 

Hence the hands will coincide at 38x"t min. past 7 Ans. 

(li) In the figure, the hour hand is 35 minutes ahead, 
but to be at right angles it must be only 15 ramntes ahead 
or back In the first case the minute hand must gain 20 
minutes and in the second case 50 minutes. 

1 minute is gained in xf minutes, 

20min will be gained m 20 X XI or 'tx or21xVmin 
And 50 min will be gained in 50 X xl or ®ix or 54xx min 

Hence they are at right angles at 21xt and 54x“x 
minutes past 7 Ans 

(in) To be opposite the large hand must gam only 5 
minutes since 35—5=30 

1 minute is gained in if minutes 

5 minutes will be gamed in fx or Six minutes 

Hence the hands will point in opposite directions at 
5xt min past 7 Ans 

Example 2 At what time between 7 and 8 are the 
hands of a watch equidistant from the figure VIII ? 

Sol The positiou of the bands when equidistant from 
the figure VIII will be as when they (i) 
coincide or (ii) as shown in the diagram 
In the second case hour hand is at A and 
minute hand at B Thus AS=8B 

Since distance from 7 to 8 is equal 
to the distance from 8 to 9, therefore 
1A=9B 

It IS obvious therefore that the two 
bands ba\e moved 45 minute spaces 
between them 

12B4-7A=45 minute= 

Since the minute hard moves 12 times as fast as the 
hour hand, 

therefore, 12B=45 xff minutes 

Htnce the timers 41x’j iriputes past 7 Ans 
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Example 3 Two clocks were set correctly at noon 
on Sunday. One gams 2 minutes and the other loses 3 
minutes in 24 hours What will be the true time when (i) 
the first clock indicates 3 p M. on Wednesday, («) the 
second clock indicates 8 P M on Thursday ’ 

Sol (i) Time from noon on Sunday to 3 P.M. on 
Wednesday=75 hours 


24 hrs. 2 miu of the first clock=24 hrs. of the correct one 

_24X30 


1 hour 


721 

_24x 30X75 


75 hrs. of the first clock .. .. 

721 ” 

=Aiaa<> Ure 

fix nrs „ „ 

=74 hrs SSyix min 

Hence the true time will be 53-^^} min past 2 P.M Ans 
in) Time from noon on Sunday to 8 P M on Thursday 

= 104 hours 

23 hrs 57 mm of the 2nd clock=24 hrs of the correct one, 
' » .. =24Xx|§t„ ,, „ 

104 hrs. _24X 60X104 


1437 


fh 


— 104 hrs 13rf§y mm. 

Hence the true time will be ISttIt nun past 8 P M. Ans 

Example 4 In the above question find, after what 
mterv^ will the one hand gam 30 minutes on the other 
and what time will then each show ^ 

Sol The first clock gams 2+3, , 5 min. in 24 hrs. 

• it will gam 30 minutes m 144 hrs. or 6 days. 

In 6 days the first clock will gam 6 X 2=12 minutes , 
Md m 6 days the second clock will lose 6 X 3=18 minutes 
Hence the first clock will indicate 12 mm past 12 P M ) . 
and the second clock will indicate 18 mm to 12 A. M. 


Example 5. A person went ont between 3 and 4 
and came back between 7 and 8. To his great surprise. 
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he found that the hands had exactly changed their places. 
When did he go out 


Sol. The position of the hands in 
the diagram indicates the time of his 
departure. As the hands now have 
exactly changed their places it is clear 
that the long hand has made 3 
complete revolutions and one incom- 
plete from S to A and the small hand 
has moved from A to B, i e , both the 
hands together have made full 4 revo- 
lutions 



4 complete revolutions=4 X 60 or 240 minutes 
Now let us find out the minute spaces moi,ed by the 
small hand in 240 minutes 


. the min hand moves 12 times as fast as the hr hand 
the hour hand has moved \*‘ 3 - minute spaces only 
Now the question becomes — 

When will the minute hand be W nitnute spaces 
ahead of the houi hand betwen 3 and 4 

At 3 o’clock the minute hand is 15 min spaces behind 
the hour hand hence to be ahead minute spaces, it will 
have to gam -W- + 15, t e , minute spaces on the hour 
hand 

minute spaces can be gained m -o® ^ if minutes, 

7 e , m 361 ^ 1 ^ minutes. 

Hence he went out at Sfir’tT minutes past 3. Ans. 
EXERCISE 100 


At what time are the hands of a clock U) coincident, 
(it) at right angles, (tit) pointing in opposite directions ? — 

1 Between 4 and ^5 2 Between 5 and 6 

3 Between 2 and 3 4, Between 8 and 9. 

5 Between 9 and 10 . 6 . Between 6 and 7 

7 At what time between 4 and 5 is the minute hand 

10 minute spaces ahead of the hour hand ^ 

8 At what time between 7 and 8 is the hour hand 
5 minute spaces ahead of the minute band ? 

9 At what time between 5 and 6 are the hands of a 
clock equidistant from the figure 5 ? 
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10 At what time between 3 anl 4 are the hands of a 
clock equidistant from the figure 4 ’ 

11. A watch which loses 3 seconds in one hour was 
set correctly at noon on Monday What time will it indi- 
cate at 4 P M on Wednesday ? 

12 A watch which loses 16 minutes in 24 hours was 
set right at noon on Sunday , find the correct lime when 
this watch indicates 5 hours 40 mm on Monday evening 

13 A clock which loses 2 seconds m one hour was 
set right at 8 A m on Sunday What time will it indicate 
at 4 p. M on Tuesday ? 

14 The school clock was set correctly at 4 P M. 
on Saturday. It was found 10 minutes slow at 4 P M on 
Wednesday What time will it indicate at 12 o’clock at 
noon on Thursday ? 

15 One clock loses 10 seconds and another gains 8 
sec in 24 hours They were set correctly at noon on 
Tuesday After what interval will one be 2 minutes in 
advance of the other and what o’clock will each of the 
clocks then indicate ? 

16 Two watches were set correctly at 8 A M on 
Monday One gams 4 minutes and the other loses 5 
minutes in 24 hours After what interval will one be half 
an hour m advance of the other and what time will each of 
the watches then indicate ? 

17 A watch loses 4 minutes daily It was set right 
on Septembei 17, 1928 at 9 A M. When will it show 
correct time again 

18 A clock loses 15 minutes in 24 hours. It was set 
right at noon on July 1 , when will it show correct timeagain ? 

19. Two clocks are set right at 10 a. m on Wednes- 
day One gains 2^ minutes and the other loses 4 minutes 
daily What difference will they indicate at 2 P M. on 
Monday and after how many days will they indicate the 
same time ? 

20 A watch loses 3 mm and another gams 4 mm 
daily They were set right at 3 p m. What time will the 
slower watch indicate the next day when the faster shows 
9pm’ 

21 Two watches were set right at 1 P. M, on Wed- 
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nesday. One loses 2\ mm and the other gains 2^ mm in 
2+ hours What time will the fast watch indicate on Satur- 
day when the slow watch shows 10 a m ? 

22 Two clocks point 2 o’clock at the same instant 
on the afternoon of April 25 , one loses 7 seconds and the 
other gams 8 seconds in 24 hours When will one be half 
an hour in advance of the other and what time will each 
clock then show ^ 

23 Two watches, one of which gained at the ratfi 

of 1 min 54 6 sec and the other lost at the rate of 1 min. 
55 8 sec daily were set correctly at noon on the 1st January 
1896 \\ hen did the watches next indicate the same time 

and u bat time did each then indicate ^ 

24 A clock which gams 3 mm 56 sec m 24 hours 
was set correctly at noon on January 1, 1884. Find to 
the nearest minute the next date at which it indicated 
correct time. 

25 Two clocks A and B whose rates are uniform at 
noon yesterday indicated 11 hours 55 mmutes a m and 
0 hour 2 minutes P M respectively A indicated the 
correct time at 9 P M. yesterday and B at 6 A m this morn- 
ing When did A and B last agree and what time did they 
then indicate ^ 

26 A man who went out between 5 and 6 and re- 
turned between 7 and 8 found that the hands of the watch 
had exactly changed places. When did he go out ’ 

27 A man who went out between 5 and 6 and 
returned between 6 and 7 found that the hands of the watch 
had exactly changed places When did he go out ’ 

28 A man went out between 3 and 4 and coming 
back noticed that the hands of the clock had exactly 
changed places Find the time of his departure 

29 It is between 2 and 3 o’clock, but a person 
looking at the clock and mistaking the hour hand for the 
minute hand fancies that the time of the day is 57 minutes 
earlier than the reality What is the true time ? 

30 A clock which was 16 min too slow 24 days 
ago, IS 16 min too fast to-day at the same hour When 
did it last show correct time and when will it show correct 
time again ’ 



CHAPTER XX, 
PEECENTAGE. 


SI, Percentage means for every hundred. 

When we say a man made a profit of 20 per cent, 
we mean to say that he gamed Rs 20 for every hundred 
rupees he invested m the business, t e , for each rupee. 
Similarly 15 per cent means xzfe for each rupee, and so on 

Percentage therefore is a fraction, the denominator of 
which IS 100 


Abbreviation of per cent, is p c,, and it is generally 
denoted by the symbol % 

Example 1 What fraction is 40 per cent. > 
40%=x*rn>~i*a— f Ans 
Write 80 per cent as a decimal 
8. Ans. 

What percentage is equivalent to - 2 "^ ? 


Sol 

Example 2 
Sol 

Example 3 
Sol. 


IV — 


-TV' 


100 


■— im)=45p c Ans. 


Example 4 
Sol. 

Example 5 
Sol. 

Example 6 
Sol. 


Write f as percentage. 


txlOO 


100 ~ 100 "’100 ^ 
Express 08 as percentage 
‘08=iSo=8 p. c. Ans. 

Find 5 per cent, of Rs 880 

5% of Rs 880=1^x880— Rs 44. Ans* 


Example 7 In a school of 800 boys 45 per cent, are 
Hindus , 25 per cent Mohammadans , 10 per cent Sikhs 
and the remaining of other communities Find the number 
of boys of each community 
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Sol Hindus of SOO— 360 ] 

Mohammadans of 800=200 ( a 

Sikhs =iL^ ot 800= 80 ( 

Others =tTni of 800=160 j 

Example 8 In Mathematics a boy got 60 marks out 
of ] SO What percentage of marks did he get ? 

Sol Marks he Qbtamed= 5 ^B=l 

5. V 1 nf\ 

percentage=^-^^j^=T^=40‘o Ans 

Example 9 A man spends fe 513 which is 9°o of 
his income , find his income 

Sol 9 per cent of the sum=8s 513 
or lOT of the sum=Rs 513. 
the snm=Rs 513 

=Rs 5700 Ans 

Example 10 A man gives 5 per cent of his income 
in charity, spends 75 per cent, of the remainder for the 
maintenance of his family , now he has Rs 228 left. What 
had he at first ’ 

Sol 100-75=25 

Since 25 per cent of the remainder=Rs 225 
remainder =Rs 228 X ^ 3 “ 

=Rs 912 

Now 100 — 5 = 95 , 

Ss 912 is 95 per cent of whole income 
income=Rs ^ X 912=Rs. 960. Ans 

Example 11 The population of a village is 2500, f 
of them are males and the rest females 60 per cent of 
the females are married , find the percentage of married 
males 

Sol. Population =2500 

. males =2500 x|= 1500 

.. females =2500—1500=1000 

married females = 1000 X 3^=600 
. married males are also 600 , 

percentage =^‘‘ifex 100=40'^ Ans. 
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EXERCISE 101. 

E^presb as fractions in their lowest terms * — 

1 IS p c 2 25 p c. 3 28 p c 

4 37| p c 5 18j p. c. 

Express as decimals — 

6 16 p. c 7 45 p c. 8 7? p c 9 177 p c. 

What rates per cent, do the follovving fractions denote ^ 

10 iV 11 i 12 13 

What rate per cent do the following decimals denote ? 

14 09. 15 33. 16 0125 17 075 

Find the value of — 

18 8"/^ofRs 1200 19 15% of Rs 560 

20. 37i% of Rs 728 21 12^% of ^ 324 

22 16i% of ;^127 5s 6d 

23 3i%of Rs 515 5ff 4i. 

24 Find the number of which (t) 96 is 6% , (u) 2357 
IS 15io p c 

25 What per cent (t) of Rs 35 ib Rs 7 , (tt) of 625 
(S k , (///) of 4 hrs 25 mm 12 sec is 2hrs 12 min 36 sec ? 

26 In a school of 1200 students, 18% are absent , find 
the number of absentees 

^27 In a school of 760 students, 15% are Christians, 
25% are Mohanimadans and the remaining are Hindus , 
find the number of each. 

28. A man saves 12% of his income which amounts 
to Rs 50 per month Find his annual savings 

29 The population of a town increased from 4800 
to 5000 in 2 years. What was the rate per cent of the 
increase ? 

30 The population of a town decreased from 2115 
to 1692 in 3 years What was the rate per cent of the 
decrease ? 
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31 A person’s annual income is £ 1250 , he spends 
55 per cent of it How much does he save ^ 

32 The population of a country is 7500000 , out of 
them 1000000 are illiterate find the percentage of the 
illiterate people 

33 In a hospital there are 1225 sick people , out of 
them 450 are men, 530 women and the remaining are 
children hat is the percentage of the children ’ 

34 In a school of 2100 boys, 30 per cent read in 
the High Department , 32 per cent m the Middle Depart- 
ment and the remaining in the Primary Department. Find 
the number of students in the Primary Department 

35 A man took from a bank Rs 125 which was 
20 per cent of what he had deposited , find his balance m 
the bank 

36 A man gues Rs 129 8ir in charity which is 
12j per cent of his income , find his income 

37 19 per cent of the population of a town is 399, 
find the population. 

38 What IS the number, 66f per cent of which is 
128 ’ 

39 After spending 50% of his income and then 20% 
of the remainder, a man has Rs 600 left , fiod his income 

40 A man spends 5 per cent of his income on the 
repair of his house, 75 per cent of the remainder on the 
other requirements of life Now he had Rs 1425 left, 
find his income. 

41 A and B had equal sums of money, 33% of A’s 
and 24% of B s money amount to Rs 543 4flr. 6i> Find 
how much money they had. 

42 The population of a village is 4500, -f of them 
are males and the rest females, 40 per cent, of the males 
are married, find the percentage of the married females 
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§2. Some Important Typical Examples. 

Example 1 The population of a town increased 5 
per cent every year. If the present population be 8000, 
find the population in 3 years’ time. 

Sol If the population is 100, the increase is 5 
II )i IS 1, „ „ IS 

„ „ IS 8000 „ „ icff ^ 8000 

the total population in one year will be 

8000 + (thcI ^ 8C00) ( e 8000 (l + xntj) or P | ^^lOo) 


where P stands for the original population and r for the rate 
per cent 

population in one year=P^ 1 + ^ j 


1 + 


lOOi' 


lOOl 


and 


„ two years=P^ 

„ three years=P^ 1 + 


and so on. Hence the formulae 


1 Population (when increasing) in h years=p| 1 


1 


100/ 


2. Population (when decreasing) in h years=p| 

where n stands for number of years. 

Now according to the formula the population in 3 years 


would be PI 1 + 


— 1 
100 / ’ 


or 8000 (1 +x^)'* or 8000 X -jJ X X ^ — 9261. Ans. 
Example 2 The population of a town was 31250 
three years ago , after a year there was 5 p c. increase, 
after second year 4 p c decrease and in the last year 2 p c 
increase, find the present population. 

Sol Here the formula would be 


final P=o,«,„al p( 1 + ^)( l-^)( I + 

.. reqd, P=31250Xx^XxVn^ J&§~32130 Ans 
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Example 3 The number of students in a school in- 
creases at a certain rate per cent The number at present 
IS 1323 and the number two years ago was 1200 , find the 
rate per cent of the increase. 


Sol By formula we have 


1200X1 

(^■^1^1 

U 

II 





It, r ) 

1323 

441 



• • 

\ 

' “1200 

400 



or 


11 


[by 

sq root] 


- . t 

21X5 

105 



or 


“20X5“ 

'100 



or 

■-iTo 

= l + TBn 




or 

r 5 

100” 100 

. r- 

=5. 

Ans 


Example 4 The income of a person increases at a 
certain rate per cent annually The income at present is 
Rs. 625, four years ago It was Rs 576 What will it be 
2 years hence ? 

Sol According to the formula, we have 

( '■^loo) =*** 

or (^'‘'ioo)”^ [by sq. root] 

Now 625 X ^ 1 =mcome two years hence 

or 625X§f=required income, 

t & Rs 651 Oa 8p Ans 

Example 5 A reduction of 20 per cent m the price 
of sugar enables a man to buy 2 maunds of sugar more for 
Rs. 120 Find the original price of sugar 
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Sol Saving in Rs, 120=Rs t 0 s'< 12 O 
=Rs 2+ 

For Rs 2+ he ran buy 2 maunds of sugar 
reduced puce of sugar per maund=Rs 12 
the original price must be Rs 12 X-V° 5 ° 

t e Rs. 15 per maund Ans. 

Example 6 A person had some eggs, 4% being 
woithless were thrown away, 80% of the remainder were 
sold and now there remained only 96 How many eggs had 
he at first ’ 

Sol 100—80,1 e 20 % of the remaining eggs— 96 
No of eggs after being thrown away=96 =480 
now 480=100 — 4, i e 96% of the whole, 
he had 480 x-ira’-=500 eggs Ans 

Example 7. If the price of sugar be raised 40%, find 
by how much per rent a person must reduce liis consump 
tion of it so as not to increase his expenditure 

Sol The raised price of sugar is of the former 

price 

the person must now consume r 5 § of the original 

amount 

reduction=l— t e ^ of the original amount 
which IS equal to f X 100=28t% Ans 

Example 8 The price of coal being raised 40 p c. 
a person reduced his consumption of it so much that his 
expenses m buying the coal only increased 10 pc How 
much of ccal does he now consume if he at first consumed 
3^ maunds 

Sol. Suppose the price of coal at first was Re. 1 per 
md. 

he consumed coal worth Rs 3i , 
now he consumes „ „ Rs 

but now the price per md.ssRs Tg§=|- 

amount of consumption^: Jg x - 7 = 2 ? mds Ans. 
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Example 9 In an p vammation lS°'o of the candi- 
dates passed m English , IQTi, in Mathematics, 23°o failed 
in both subjects and 102 passed m both subjects Find the 
number of candidates 

Sol Let the number of candidates be 100 , 

75 candidates pass in English and 25 fad in it , 

70 candidates pass in 'Mathematics and 30 fad in it , 

and 23 candidates fad in both subjects 

25 failed in English and 23 faded in Maths also, 
it means 2 candidates faded in English alone and 

30 faded m Mathematics and 23 failed in English 
also, it means 7 candidates faded m Mathematics alone 

the total number of fadure=2 m English + 7 m 
Mathematics +23 in both siibjects=32 

No of successful candidates =100— 32=68, » c 6S°4 
now 68% of „ „ =102 

total No of candidates=^W^X 102=150 Ans 

EXERCISE 102 

1 The population of a town decreases 5 per cent, 
every year, if the present population be 24000, what will it 
be in 3 years ^ 

2 The population of a town decreases 4 per cent 
annually , if the present population be 390625, what will it 
be m 4 years ^ 

3. The present population of a town is 11979 , if its 
annual increase be 10 per cent., what was it 3 years ago ’ 

4 The population of a town was 25000 three years 
ago , after one year there was 4% increase , next year 5% 
decrease and last year 2% increase. Find the present 
population 

5 The population of a town increases at a certain 
rate per cent annually Now it is 5408 , if it was 5000 
two years ago, find the rate per cent of the increase. 

6 The number of students in a school increases at 
a certain rate per cent annually , the present number is 
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1331 , if it was 1000 three years ago, find the rate per cent, 
of the increase. 

7. The income of a person decreases at a certain rate 
per cent, annually, the present income is Rs. 3610 and 
two years ago it was Rs 4000. Find the rate per cent, of 
the decrease, 

8. The population of a town increases at a certain 
rate per cent. Four years ago it was 6100, now it is 8100 
What will It be 2 years hence ? 

9 The income of a person decreases at a certain rate 
percent Four years ago it was 1600, now it is 900 
What will it be 2 years hence "> 

10. A sells his goods 10 per cent, cheaper than 
B and 10 per cent dearer than C , how much per cent are 
C’s rates lower than B's ’ 

11 The price of nee is raised 10 per cent., by how 
much per cent should a man reduce his consumption of rice, 
so that his expenditure may be the same as before ’ 

12 A reduction of 5 per cent in the price of tea en- 
ables a man to buy 2 lb of tea more tor Rs 23 1 2a 
Find the original price per lb 

13. A person bought a quantity of tea for Rs 11.4a 
On the next day the price fell down 20 per cent Had he 
bought the tea on the reduced price he would have got 3 
lbs, more, What price did he pay per lb ? 

14. A fruit vendor gives 4 per cent, of his oranges 
in chanty and sells 90 per cent of the remainder and then 
96 oranges remain , how many had he at first > 

15 Out of the eggs a man had 3 per cent were 
found broken By selling 80 per cent of the remainder, 
there remained 97 eggs only Find the number of eggs 
he bad at first 

16. If the price of coal be raised 20 p c , find by how 
much per cent, a person must reduce his consumption of it, 
so as not to increase his expenditure. 

17 If the price of rice be raised 30 p c., find by how 
much per cent a person must reduce his consumption of 
it so as not to increase his expenditure 
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18 The price of sugar being raised 20 p. c a family 
reduced its consumption so much that its expenses in buy- 
ing sugar increased 5 p. c. only Find how much sugar is 
consumed now if at first consumption was mds 

19 In an examination 65’6 p c of the candidates took 
Science, 40 8 p. c took Sanskrit. If 1280 candidates took 
both the subjects, find the number of candidates that 
appeared m the examination 

20 In an examination 75*8 p c. of the candidates took 
French and 49 4 p c took Latin, if the number of candi- 
dates that appeared in the examination be 2500, find how 
many took both the subjects 

21 90 per cent of the boys of a school pass m Eng- 
lish, and 85 per cent, in Mathematics 150 pass in both 
subjects and no boy fails in both How many boys are 
there in school ’ 

22. In an examination 52 per cent of the candidates 
failed in English and 42 per cent, in Mathematics If 17 
per cent, failed both m English and Mathematics, find 
the percentage of those who passed m both the subjects, 

23 A man is able to =a\ e 12i p c of his weekly 
wages His wages rise 2s a week and expenses rise 10 
p. c inconsequence This dimini<-hes his savings by 1 7s -id 
a jear Find the weekly wages [A year= 52 weeks J 

24. 68 p. c of the persons employ ed m a business 
house are men getting an average wage of Rs. 235 a month 
each and the rest are women getting an average nage of 
Rs 118 8o. each. Find (to the nearest integer in each case) 
what percentage of the total wages etirned is paid to (a) 
men, (b) women [Burma, 7925] 

25 The population of Rangoon in 1921 was 342000 
being an increase of 15 p c oij the population of 1911 , find 
the population of 1911. Assuming that it continues to 
increase at the same rate for each period of 10 years, find 
what the population will be in 1951. [Burma, 1925] 


F. 23. 
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CHAPTER XXL 

average. 

§1 Suppose A has Rs 6, B Rs 9 and C Rs 15 If 
we collect their money and then divide it equally among 
them, each would get Rs (6 + 9+ 15)---3 or Rs 10 Ten 
IS said to be an average number of 6, 9 and 15 

Definition. An average number is the intermediate 
of the given numbers of the same kind 

§To find the average number. 

From the above illustration we deduce the following 

Rule. Add together the numbers and dtvtdethesum 
by the number of the given numbers 

Cor The sum of the numbers or quantities= 
average X their number 

The following examples will illustrate the rule — 

Example 1. Find the average value of 536, 728, 832 
and 620. 

Sol The sum of the numbers=536 + 728 + 832 + 620 

= 2716 

average value =2716 — 4=679. Ans, 

Example 3 In a cricket eleven, 5 boys scored 10 runs 
each, 3 boys scored 15 runs each, 2 boys scored 20 runs 
each and the eleventh boy scored 8 only. Find the average 
runs per boy 

Sol. Runs of 5 boys=10x 5=50 
„ „3 boys=15X3=45 

„ „ 2 boys=20X2=40 

,, 1 boy = 8 

Total No. of runs = 143 

average runs =143—11=13. Ans 
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Examples The a%erage age of a class of 20 'boys 
IS 12 years 4 months , the average of the first 5 boys is- 
13 years 2 months and that of the next 13 is 11 years , find* 
the average age of the remaimng two 

Sol The total age of 20 boys=12 years 4 months X 20 

=246 years S months. _ 
„ „ „ of 5 boy s= 13 years 2 months X 5 

=^5 years 10 months. 

„ „ „ of 13 boys=ll yearsX 13 

= 143 years 

„ „ „ of 18 boys=65yrs lOmths +143yr^ 

=208 years 10 months. 
The age of the rem 2 boys=246 years S mths —20S 

years 10 months, 

=37 years 10 months 

average of each =18 yrs 11 months Ans. 

Example 4 The average temperature for Monday, 
Tuesday and Wednesday was 55°. the average for Tuesoay, 
Wednesday and Thursday was 60°, that for Thursday being 
56°, what was the temperature on Monday ’ 

Sol Sum of temp, for Mon , Tues., Wed =55° X.3=165° 

Sum of temp for Tues , Wed., Thurs =60° X 3=180° 
temperature on Thursday =56° 
sum of tem for Tues , Wed =1S0°— 56°=124° 
temperature on Monday =165° — 124°=41°.Ans 
EXERCISE 103 

Find the average of the numbers — 

1 12, 16, 18, 20. 2. 9, 14, 21, 16. 

3 64. 74, 12i, 6i 4 5 25. 9 56, 8 19, 

5. Four boys are 12, 15, 18 und 20 years old , find 
their average age, 

6, The population of three towns is 8972, 5632, 
7524 respectively , what is the average population of the 
towns ’ 
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7. The mcome of four men is Rs 35 8a , Rs 45 
12ff., Rs. 36 lOfl and Rs. 48 4ff. respectively ^ find the 
average mcome of each, 

8. In a class of 20 boys there are 5 boys of the ages 
of 14, 9 boys of the age of 12 and 6 boys of the age of 10. 
Find the average age of the boys 

9. Average age of 5 boys is 1 7 4 years and the ages 
of first four boys is 15, 17, 19 and 21 years respectively. 
Find the age of the fifth boy 

10 Average marks obtained by a boy in English, 
Mathematics, General Knowledge and Science are 85. He 
obtained 75 marks in English, 95 marks in Mathematics 
and 55 marks in General Knowledge , how many marks 
did he obtain in Science ? 

11. A student obtained 300 marks in 4 subjects ; his 
average marks in 3 subjects are 81'5. How many marks 
did he obtain in the fourth subject ? 

12 The average age of 4 boys is 17 years 2 months 
and of the 6 more boys 15 years 1 month , find the average 
age of the boys. 

13. The average age of the boys of a class of 8 boys 
is 18 5 years , it is decreased to 18 years by the admission 
of a new boy, how old is the new boy ? 

14. The average age of the boys of a class of 1 5 boys 
is 16 5 years and tbe average age of the same class includ- 
ing the teacher is 17 5 years , how old is tbe teacher ^ 

15 The average cost of 15 horses is Rs 60 5 , but 
the average cost of 10 horses is Rs 50 5 Find the average 
cost of the rest of the horses 

16. The average age of the boys of a class of 40 boys 
IS 15 5 years , what will be the average age if 10 new boys 
are admitted whose average age is 13 8 years ? 

17 Average age of 5 boys is 21 years, the average 
of the first 2 boys is 18 years and that of the last 2 is 22 
years , find the age of the third boy 

18. In a cricket eleven the average runs are 8, the 
average of the first 4 boys is 10 and that of the next 5 boys 
IS 6 , find the average of the remaining two boys 
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19 The average atteadance oE a class for IVionday, 
Tuesday and Weduesday was 38 The average for Tuesday, 
Wednesday and Thursday was 42 The attendance on 
Thursday being 40, find the attendance on Monday. 

20. The average income of a man from 1918 to 1922 
was Rs. 485 and from 1919 to 1923 Rs. 487 , if the income 
5or the year 1923 be Rs. 478, find the income for the year 
1918 

21 The average temperature for Monday, Tuesday 
and Wednesday was 99° and for Tuesday, Wednesday^ 
Thursday 100° , if the temperature on Thursday be 98°, 
find the temperature on Monday 

22 A person bought 15 maunds of wheat at Rs 5 a 
maund and mixed 5 maunds of barley in it , the average 
OQst of the mixture became Rs 4 12a. Find the cost of 
barley per maund 

23 A person bought 20 maunds of wheat at Rs 5. 4a, 
a maund, 5 maunds of grams at Rs 3 8a. a fnaund and 2 
maunds of barley at a certain price He mixed them to- 
gether and by selliGg them at Rs 5^ a maund got a profit 
of 8 per cent Find the cost of barley per maund 

24 There are equal number of men and women. 
Rs, 140 are to be divided among them, if a man be given 
Re 1 5a. 4|) and a woman Re 1 only, find the total 
number of men and women 

25 The average expenditure of a man for 5 months 
is Rs 12G and for the next 4 months Rs. 80 Find his 
monthly income if he had saved Rs 25 
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PROFIT AND LOSS 

§1 The price ive pay for an aiticle is called its 
cost price (C P ) and the price we get by the sale of an 
article is called its selling piice (S P.) If an article is 
sold for more than the cost puce, it is said to be sold at a 
profit or gam , but if it is sold tor less than the cost price, 
it is said to be sold at a loss 

Consider the following examples — 

(i) A man buys a watch for Rs 20 and sells it for 
Rs 25 , find his gam or loss 

Here Rs 20 is the cost price and Rs. 25 is the selling 
price As it is sold for Rs 5 more than the cost price, 
he IS said to sell it at a profit of Rs 5 

Profits Selling price - Cost price 

ill) A man buys a watch for Rs 20 and sells it for 
Rs 15 , find his gam or loss 

Here Rs. 20 is the cost price and Rs 15 is the selling 
price As it is sold for Rs 5 less than the cost price, he is 
said to sell it at a loss of Rs 5. 

Loss = Cost price— Selling price 

From the above examples we also conclude that 
Selling price = Cost pnce+Profit oi Cost price - Loss 
and Cost price = Selling price -Profit or Selling price+Loss 
Note Cost pnce is also called the outlay oi prime cost 

12. To find net loss or gain 

The following solved examples will illustrate the 
theorem of profit and loss clearly — 

Example 1. A man bought 60 maunds of wheat for 
Rs 315 and sold it for Rs 5.8a. per maund, find his 
profit. 

Sol. The profit= selling price —cost price 
=Rs. 5 8ir.X60-Rs 315 
=Rs. 330— Rs 315=Rs 15 Ans. 
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Example 2 A merchant bought 180 bags of wheat 
containing 3 maunds each at Rs 5 4a per maund and sold 
100 bags at Rs 5 per maund and 80 bags at Rs 5 8a per 
maund , find his loss 

Sol. The loss=cost price— selling price 

=(Rs 5 4a X180-<3 )-(Rs 5x100x 3 
+ Rs 5 8a X80X3) 
=R3 2835 -Rs 2820=Rs 15, Ans 
Example 3 A man buys 25 gallons of wine for £11. 
8s and sella it at 12s per gallon , find his gain or loss. 
Sol Cost price of 25 gaIlons=;^37 8s, 

Selling price of 25 gallons =2^1 12s.x25=;^40 
Since he sells it for more than it costs him, therefore 
he makes a profit. 

The profit= selling price— cost price 

=;f40-)^37 8s=^2 12s Ans 
Example 4 A merchant bnys 2 cwt of tea at Re I. 
la per lb and sells it at Rs 27. 5a per qr., find his gam 
or loss 

Sol Cost price of 2 cwt of tea— Re 1 2a X2X 112 

=Rs 252. 

Selling price of 2 cut of tea =Rs 27 5a X 2X4 

=Rs. 218 8a 

Since he sells it for less than what it costs him, there- 
fore he sells it at a loss. 

’ the loss=cost price— selling price 

=Rs 252— Rs 218 8a =Rs. 33 8a Ans. 
13 When net loss or gam is given, the cost or selling 
price IS found as in the following examples — 

Example 5 A man buys 30 chairs at Rs. 4. 12a. 
per chair and sells them at a profit of Rs. 9 6ff , find his 
selling price per chair 

Sol Cost price of 30 chairs=Rs 4. 12a X 30 

= Rs 142 8a 

Profit on 30 chairs =Rs 9 6a 

. selling price =cost price + profit 

=Rs 142 8a.+ Rs 9 6a 
=Rs 151 14a 
=Rs 151 14a.— 30 
=Rs 5 la. Ans 


selling price per chair 
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.* cost price of one chair =Rs. 4. 1 2a 
and profit of one chair =Rs 9 6.r — '30=5a. 

,* selling price=cost pnce + profit 

=5Rs. 4- 12a +5a — Rs. 5 la Ans. 

Example 6 A man buys 100 sheep at Rs. 150 par 
score, keeps them for a month at a cost of Rs 50 , at what 
price per sheep does he sell them, if he loses Rs. 75 ? 

Sol Cost price of 100 3heep=Rs -V®irX100”Rs 750 
and expenses he incuri ed for a mouth = Rs. 50 

total cost price = Rs. 750 + Rs 50 =Rs 800. 
. selling puce =cost price— loss 

=Rs 800- Rs. 75 =Rs 725 
selling price per sheep =Rs 725-^100 

=Rs 7. 4a. Ans. 

Example 7. A grocer sold 3 cwt of tea at Re 1 3a 
per lb gaming thereby Rs. 84 , find his total cost price and 
also cost puce pei lb ' 

Sol Selling price of one lb =Re 1 3a 

, . Rs 84 _ 

and profit on 

cost price =selhDg price— profit 

— Rs 1. 3a —4a —15a per lb I A 
and total cost price — Rs i|X3X li2=Rs 315 / 

Example 8 A merchant sells 40 bags of nee con- 
taining 2i maunds each at Rs 8. 4a per maund What is 
his prime cost if he loses Rs 22. 5a in this transaction ? 
Sol. Selling price =Rs 8 4a X40X|=Rs, 825 
Loss =Rs 22 5c. 

.. cost price ^selling price + loss 

=Rs 825 + Rs. 22. 5a. 

=Rs 847 5a. Ans 
EXERCISE 104. 

1 A man buys a horse for Rs 65. 10a. and keeps it 
for a week at the cost of Rs. 15 What does he lose if he 
sells it for Rs. 70. 10a 5' 

2 A merchant bought a flock of sheep containing 
15 score at Rs, 5 4a per head. Having kept them -for 2 
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weeks at the cost of Re 1. 8a. per head per week, he sold 
the whole flock at Rs 9 per he id. What did he gam or lose ? 

3. A grocer buis 4 cwt of tea at Rs 175 per cwt 
and sells it at Re 1 1 2a per lb. , find his profit, 

4. A man bought 500 mangoes at 5a per score and 
sold at 4a a dozen. What did he gam or lose ^ 

5 A milk-seller buys 2 maunds of milk at 3a per 
seef and mi res 8 seers of water with it He then sells the 
miMure at ^a 9j> per seer What did he gam or lose ? 

6 A merchant bought 150 quarters of wheat at £1 
a quarter, the e'tpenses of carriage, etc , being Is 4d a 
quarter He sold the whole of it at £l 10s. a quarter , 
find his profit 

7 A merchant bought 1 cwt. of tea at Is. 6d per lb 
and 2 cwt at Is. 2i2 par lb He mi\ed them aud sold the 
mixture at Is 3d. per lb , calculate his loss or gam 

8 A man bought goods for Rs 250 and sold f of 
It the same day losing of 'ts cost , at what price must 
he sell the remainder so as to gam Rs. 12 on the whole 
transaction 7 

9. A milk seller buys maunds of milk at 2a per seer 
and mixes 20 seers of water with it , at what price per seer 
does he sell it, if he makes a profit of Rs 2 8a on the whole? 

10 A grocer bought I cwt. of tea at Is 2d. per lb. 
and 2 cwt at Is 6d per lb , at what price must he sell 
the mixture per lb to gam £-t 13s. 4d. ? 


14. To find loss or gam per cent. 

Loss or gam pet cent, is always reckoned On the cost 
price. The following examples will illustrate the rule — 

Fxample 1 A man bought a horse for Ss. 250 and 
sold It for Rs 300 , find his gam per cent. 

Sol cost price =Ss. 250, 

and selling price =Rs 300, 

• total gam =^Rs 50. 

This gam is on Rs. 250 (C P ) 
gam on Rs 250=* Rs 30 
gam on Re, 1 =Rs. »Re, ^ 

gam on Rs, 100=Rs tX 100=*!20 
20% IS the gam Ans 
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Example 2. A grocer bought 15 lbs of tea at lOrt. 
per lb and 10 lbs. of tea at 12a per lb He mixed them 
together and sold the mixture at 1 la per lb , find his gain 
or loss per cent 

Sol C P of 15 lbs of tea=10« Xl5 «150ff 
and C. P of 10 lbs of tea = 12a X 10 =120a 

' total cost price =] 50a + 120a =270a 

But selling price of mixture =llfr. X25 =275a 

total gam on 270a ==275a — 270a.=s5a 

* ‘ gam on 270a =5a 
■ gam on la. —s\a. 

.' gam on 100a =s\X 100=1^=111 
. gam per cent = Iff Ans 

From the above examples we learn the following 

. total pi ofit or loss X too 

Rule. Profit or loss per cent = . — 

^ cosf price 

Example 3 The cost of 12 articles is equal to the 
Selling price of 10 articles , find the gam per cent 
Sol Let cost price of 12 articles =R3 100 
. selling price of 10 articles =Rs 100. 

*. selling price of 12 articles =Rs. 120 

gain per cent =20. Ans. 

Note For the sake of convenience we should always suppose 
the cost price in such questions to be Rs 100 

EXERCISE 105. 

1 A man bought a horse for Rs 250 and sold it 
for Rs 300, find his profit per cent 

2 A man buys a watch for Rs. 40 and sells it for 
Rs 50 , what profit per cent does he make ’ 

3 A table which costs Rs 7 8a is sold foi Rs 10 , 
find the profit per cent 

4 A horse which costs Rs. 80 is sold for Rs 90 , 
find the profit per cent 

5. An article which costs Rs. 15 is sold for Rs 10 , 
find the loss per cent 

6. A merchant bought some quantity of sugar at 
Rs 8 5a -Ip, a maund and sold it at Rs. 8 10a %p. a maund 
What profit per cent, did he make ? 
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7, A boy bought a number of pencils at a dozen 
and sold them at Str. a score What did he gain or loae 
per cent ^ 

8 A shop-keeper bought a certain number of slates 
at Rs 3. 6a a dozen and sold at 5a 8^ per slate , find his 
gain or loss per cent. 

9 A fruit-seller bought some mangoes at 10a per 
hundred and sold them at 3a. a score , find his gam or 
loss per cent 

10 A fruit-seller bought 100 oranges at 4 for la. 
and 200 oranges at 3 for la He then sold the whole lot 
at 4a 6p per score , calculate his loss or gam per cert 

11 A man bought a horse for Rs 250 and fed it 
for 2 months at the cost of Rs 35 per month He then 
sold it for Rs 280, what did he lose per cent f 

12 The cost price of 16 articles is equal to the selLng 
price of 20 of the same kind , find the loss per cent 

13 If the cost price of 10 articles be equal to the 
selling price of 8, find the profit per cent "> 

14 A merchant buys a quantity of sugar at £2 8s 
per cwt , i of It is wasted and the remainder he sells at 9d 
per Ib , calculate his gam or loss per cent 


15 A merchant buys a quantity of sugar at £2 16s. 
3d per cwt , 4 lb of sugar is wasted m every cwt what 
would be his loss or gam per cent., if he sells the rem’ainder 
at 6a per lb ? 


16 By selling 66 yards of cloth I made a profit 
equal to the cost price of 22 yards , find my gam per cent. 

What will be the loss p c if I sell 45 yds. of 
cloth and bear a loss equal to the cost price of 9 yards i" 

Rs W cnLi haMDg purchased goods for 

Rs 523 sold 6 of them at a profit of 20 per cent, and the 
remainder at a profit of 5 per cent , find his gam pefcent 
on the whole transaction. ® 

npr ^ merchant bought teas worth 2s. 6d. and 2s 
F ^ respectively and mixed them together in the monm 
tion of 2 lbs. of the former to 3 lbs. of the latter and Lid 
the mixture at 2s 9d. per lb. . find his gam per cent 
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20i A market woman bought eggs at 4 an anna and 
an equal number at 3 an anna , she sold them at 7 for 
2 annas i find her gam or loss per cent. 


§5 To find selling price. 

When the cost price and gain or loss per cent ate 
given and the selling price is required, we proceed as in the 
following examples ■ — 

Example 1. A horse is bought for Rs. 350 , find the 
selling price if it is sold at a gam of 20 per cent. 

Sol. If the C. P IS Rs. 100 , the S P.=sRs 120. 

„ „ Re 1 „ — Rs. 

„ „ Rs. 350 „ „ «Rs itiSX350 

selling price Rs 420 Ans. 

Example 2 I bought a house for Rs. 4200 and sold 
It at a loss of IS per cent- , find the selling price 
Sol If the C. P, 18 Rs 100, the S P.==Rs. 85 

1) II R®» li », )» “Rs 3^® 

„ „ Rs.4200, „ „ =Rs.i»jAjX4200 

selling price *=Rs 3570. Ans. 

From the above examples we find that the 
100 -f gam p. c, 

100 

100-^ loss p. c 


Selling price = 


I. 


- X cost price. 


2 . 


100 


X cost pnce. 


EXERCISE 106 

1 I bought an article for Rs 60 and sold it at a gam 
of 20 per cent, , find the Selling price. 

2. At what price must a horse which costs Rs. 450 
be sold so as to gam 74 per cent, ? 

3. If by selling an article which costs me Rs. 66. 
lOa. 8i». I lose 5 per cent., find the selling price. 

4 A man bought a house for Rs. 2100 and spent 
Rs. 133. 5a. 4p on its repair, at what price must he sell it 
so as to gam 20 per cent. ? 
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5 A grocer bought 4 lbs of tea at 10a. a lb and 
8 lbs, of tea of another quality at 8ff. a lb. , at what price 
per lb must he sell the mixture so as to gam 25 per cent ^ 

6 160 maunds of nee were bought at Rs 8 per 
maund and sold at a loss of 10 per cent , find the total 
selling price and the selling price per maund 

7. 180 maunds of sugar were bought at Rs. 20 per 
maund and sold at a profit of 20 per cent , find the 
selling price per seer 

8. A merchant bought 80 maunds of wheat at 
Rs. 5 4o per maund and paid Rs 10 for expenses , at 
what pnee per maund must he sell them so as to gam 
20 per cent on his total outlay ? 

9 A shopkeeper bought oranges at the rate of 
1 2 for a rupee and sold them at a profit of 20 per cent 
How many did he sell for a rupee ’ 

10 If the eggs are bought at the rate of 2 for a penny 
how many must be sold for a shilhng so as to gam 
20 per cent. ? 


§6 To find cost price 

When the selling pnee and gam or loss per cent 
are given and the cost price is required, we proceed as 
m the following examples — 

Example 1 By selling goods for Rs 650 a trades- 
man gets a profit of 30 per cent What did he give for 
them ? 


Sol. If the selhng pnee is Rs 130, the co3t=Rs4^100 
,1 II 11 Re. 1 ,, ^Re 

II II II Rs 650 ,, ~Rs, i^S^650 

* cost price =Rs. 500 Ans 

Example 2 By selling a house for Rs. 2066 10a 8p 
I lost 17-5 per cent , find the cost price.^ 

Sol. 100--17|=82i=-|-®, Rs.2066' 10a 
If the S P. is Rs. the C. P.=Rs 100 
,, Re. 1 ,j — Rs. lOOX 

. , „ Rs „ =Rs. 

cost price =Rs, 2500. Ans. 




II 



366 


ARITHMETIC MADE EASY 


[chap. 


Note From tbe above e'amples we find that the 
100 


Cost price = J 


2 Tob-lSp c- ^sellmgpnce 


EXERCISE 107. 

What IS the cost price (1 — 5) — 

1 When an article is sold for Rs 24 at a loss of 4 
per cent ? 

2 When an article is sold for Rs 35 at a gam of 5 
per cent ’ 

3 When an article is sold for Rs 108 at a gam of 
20 per cent, ’ 

4 When an article is sold for R®. 152 at a gain of 
14 per cent ? 

5 When an article is sold for Rs. 156 at a loss of 
22 per cent ’ 

6. If a yard of cloth sold for 5a 6p gives a profit of 
20 per cent., find the prime cost 

7 By selling a horse for Rs 175.2a I gam 20 per 
cent , find tbe prime cost 

8. By selling goods for Rs 77 11a a man gamed 
10 per cent , find the cost price 

9 Find the prime cost price of a cycle which when 
sold for Rs. 91 gave a profit of 5 per cent 

10 A merchant by selling a horse for Rs 177 3a, lost 
16 per cent, , find the cost price, 

11 A shop-keeper by selling a sewing machine for 
£5 16s gained 16 per cent , find the prime cost 

12 A cow IS sold for Rs 119 4a. at a gam of 12} per 
cent , how much did it cost ^ 

13. If apples are sold at the rate of 16 for a rupee 
and the gain is 12} per cent., at '\yhat fate were they 
purchased ? t 
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14 If oranges are sold at the rate of 80 for a rupee 
and the gam is 22i per cent , at what rate were they 
purchased ’ 

15. By selling a horse and a cow for Rs. 112 8a., I 
got a profit of 25 per cent , find the cost price of the horse 
if the cow cost Rs 40. 


17 Some Important Typical Examples 

The following examples of different varieties are 
worthy of careful notice — 

(a) Goods passing through successive hands 

Example 1 A sells an article to B at a profit of 25 
per cent , B sells it to C at a profit of 20 per cent If C 
pays Rs 60 for it, what did it cost A ^ 

Sol C’s cost price=Rs 60. 

As C purchased the article from B 
B’s selling price also =sRs, 60 
and B's profit per cent =Rs 20 
’ B’s cost price =Rs i§§X60=Rs 50 

As B purchased the article from A 
A’s selling price also =Rs 50 
and A’s profit per cent =Rs 25 

A’s cost price =tRs X 50=Rs 40. Ans. 

Aliter Suppose A’s cost pnce=!Rs 100 
he sold to B at Rs 125 , 

and B made a profit of 20 per cent on Rs 125 

hissellmg price=Rs iMxi25==Rs 150 which is 
evidently the price paid by C. 

If when C pays Rs 150, A’s cost pnce=Rs 100 
when C pays Re I, „ cost pnce=Re 

„ C „ Rs.60 „ „ =Rs if§x60 

— Rs 40. Ans 

Note The student should understand clearK this ^»cond 
solution which is much simpler than the fiiKt ’ 
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EXERCISE 108. 

1 A sells his horse to B at a profit of 20 per cent, 
and B sells it to C at a profit of 5 per cent If C pays 
Rs 252 for it, what did it cost A ? 

2. A sold his watch to B at a profit of 5 per cent , B 
sold it to C for Rs 49 14ff at a loss of 5 per cent. , what 
did A pay for it ^ 

3 A sold a piece of land to B at a profit of 25 per 
cent , B sold it to C for ;^3668 10s at a loss of 13 pei cent. , 
what did A pay for it ? 

4. A sells an article to B at a gam of 20 per cent , 

B sells it to C at a gain of 5 per cent. If C pays Rs. 70 
for it, what did A pay for it ? 

5 An article is sold by A to B at a profit of 12% It 
IS then sold for Rs 2 lOa. by S who thereby gains 12% on 
what he paid for it. What did A pay for it ? 

6. A sells goods to B at a gain of 22^ % B sells 
them to C at a gam of 7i% C gave Rs 5267. 8rf. for 
them, How much did A pay for them ’ 

7. An article passes successively through the hands 
of three dealers, each of whom in selling adds as his profit 
10 per cent of the price at which he bought it , if the third 
dealer sells the article for Rs 332. 12a , what did the first 
dealer pay for it ? 

(6) Different rates of gam or loss per cent for 
different selling prices 

Example 2 A watch was sold for Rs 45 at a loss of 
20 p. c , for what should it have been sold to gam 30 p c. 7 

Sol. selling price =Rs. 45 
and loss per cent. =R5 20 
, cost price =Rg Wx45=S5 
Noiv . cost price =Rs 
and gam per cent. =Rs 30 

selling price =Rs x -®|-£:=Rs 73 2a Ans. 
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Aliter. If the cost price is Rs 100, then a loss of 20 
per cent means it is sold at Rs SO , and a gam of 30 per 
cent means it is sold at Rs. 130. 

In this question 45 corresponds to 80 and we are to 
find the number corresponding to 130, which is evidently 
=tSxi30=-H-=73if 
. the required answet=Rs 73. 2a, Ans 

Note The student is very strongly recommended to under- 
stand this solution -which is more intelligent than the previous one 

EXERCISE 109. 

1 By selling an article for Rs 48 a man gains 44 
per cent. , by how much must he reduce the price to gam 
20 per cent. ’ 

2 By selling an article for Rs 66 lOcr. 8^. a mer- 
chant loses 20 per cent , at what price must it be sold to 
gam 20 per cent ’ 

3 By selling an article for Rs. 85 a merchant loses 
15 per cent , at what pnce must it be sold to gam 12^ 
per cent. > 

4. If a merchant, by selling an article for Rs 172. 
2a gams 124 per cent , wbat should he sell it for to gam 
25 per cent ^ 

5. By selling goods for £130 per ton, I gam 30 per 
cent , what should I charge per cwt to gam 7i per cent. ’ 

6 If I sell an article for £87, 1 gam 8f per cent , 
what must I sell it for to gam 20 per cent ? 

7 If by selling a table for Rs 8. 8tr , I lose sV of 
what it cost me, find at what price I ought to sell it to gam 
165 per cent. 

8 By selling a cow for £9. 7s. I lose 6| p. c , what 
must I sell It for to gam 13 per cent ’ 

9 By selling apples at 16 for 2a 3i a man loses 
25 per cent How many should he sell at 10 p. c. profit 
BO that the total gam may be Rs, 3 ? 


F. 24 
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Example 3 A horse is sold for Rs. 510 at a loss of 
15 per cent. , find the gain or loss per cent had it been sold 
for Rs 575 


Sol. When the selling price = Rs 510 


the loss per cent 
cost price 
Now cost price 
and selling price 
loss on Rs 600 
loss per cent 


=Rs 15 

= Rs.’-^-X 510=600 
= Rs 600 
=Rs 575 
=Rs 25 

=■ 11^)15 ^ 100= 4'or Ans. 


EXERCISE 110 

1 By selling a horse for Rs 350, a merchant gams 
25 per cent , what will he gam or lose per cent by selling 
it for Rs 250 ’ 

2 If I sell an article for Rs 4, 1 lose 16§ per cent , 
what would be the gain or loss per cent , if I sell the 
same article for Rs 5 3a: 2|p 

3 By selling a cycle for Rs 74 a person lost 7i per 
cent, find the gam or loss per cent, if he sells it for 
Rs. 78 

4 By selling goods for Rs 248 la , a person lost 
19 per cent , find the gam or loss per cent if he sells it for 
Rs 355 4a 

5 By selling 7 oranges for 5a a dealer gamed 5 per 
cent , what per cent, would he gain by selling at 9 for 7a. f 

6 Goods were sold for £9 Is at a loss of 6^ per 
cent , what per cent would have been gained or lost by 
selling them for ;^11. 6s. ^ 

7. By selling a watch for Rs 56, I gamed \ of the 
cost price , what would be the gam or loss per cent , if I 
sell It for Rs 63 ? 

8 By selling 12 lb. of tea for 11s. 6d, I gam 
5 per cent. , what do I gam or lose per cent, by selling 
50 lb of the same kind of tea for £b 9s. 2(i i* 
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(c) To gain a certain p. c. on the whole transaction 

Example 4 A shopkeeper having purchased 40 bags 
of nee at Rs 5 a mauiid, sold ^ of them at a loss of 
20 per cent , at what price per maund should the remain- 
der be sold so as to gam 5 per cent on the whole transac- 
tion A bag contains 2^ maunds of nee 
Sol Cost pnee of 40 bags^Ro. 40 x-f N5 =Rs 500 
Total selling price bewants=Rs 500X rS§=Rs. 525 
. cost price of ^ of rice =Rs. 250 
. selling price ot first ■§ =Rs 250Xj%%=Rs 200 

selling price of 2nd i =Rs 525 — Rs. 200=Rs. 325 
. selling price per maund=Rs. 325 — 50 

= Rs 6 8a Ans. 

EXERCISE 111 

1 A merchant bought goods for £75 and sold ^ 
of them at a loss of 20 per cent At what pnee should 
he sell the remainder so as to gam 20 per cent on the 
whole transaction ? 

2 A shopkeeper purchased goods for ;^60 He 
sold i at a loss Of 10 per rent At what price should he 
sell the remainder so as to clear a profit of 10 per cent 
on the whole transaction ’ 

3 A merchant having purchased 300 maunds of rice 
at Rs 8 a maund, sold ^ of them at a los" of 10 per cent , 
at what price per maund should he sell the remainder so as 
to gain 5 per cent on the whole transaction ^ 

4 A shopkeeper having purchased 250 maunds of 
wheat at Rs 8 a maund, sold r at a profit of 10 per cent 
and the remaining half at a loss of 15 per cent. What 
did he gam or lose per cent, on the whole transaction f 

5 A merchant having 1 00 maunds of grain sold 50 
maunds at Rs 9 per maund and thereby gamed 124 per 
cent. At what rate should he sell the remaining half so 
that he may gam 6i per cent, on the whole ’ 

6 A merchant bought 150 maunds of wheat and sold 
50 maunds of them at Rs 9 \a lip. a maund and thus 
cleared a profit of 7r per cent. At what rate should he sell 
the remaining 100 maunds so as to gain 10 percent on 
the whole transaction ’ 
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7, If goods be purchased for Rs. 600 and i be sold 
at a loss of 10 per cent , at what gam per cent, should the 
remainder be sold so as to gam 20 per cent, on the whole 
transaction 7 

8 A merchant having 150 maunds of grain sold 
50 maunds at Rs 5 per maund and thereby gamed 7i 
per cent. At what gain p. c. should he sell the remainder 
so that he may gam 10 per cent on the whole ^ > 


Example 5 A merchant purchased 111 maunds of 
wheat He sold 26 maunds of them at a profit of 10 per 
cent, and the remainder at a profit of 6i per cent. Had he 
sold the whole wheat at a profit of 8 per cent , he would 
have gamed Rs 4 more Find the cost per maund. 

Sol Suppose the cost price per md. =Re 1 
gam on 26 mds =Rs 26 X =Rs. 2 6 

„ „85 „ = 85 x^XxJ 5 =Rs 5-3125 

Total gam =Rs 2 6 + Rs. 5 3125=R8 7 9125 

*. gamon 111 mds. at8%=Rs. Ill XtItj "Rs. 888 
difference m gams=Rs 8 88'“7 9125 =Rs. ’9675 
But the actual difference =Rs 4 13a 4f^. =Rs 4*8375 
which IS 5 times of Rs. '9675 
.'. cost price per maund =Rs. 5 Ans. 

EXERCISE 112 

1. A merchant bought 124 maunds of corn. He sold 
24 maunds at a gam of 25 per cent and 100 maunds at a 
gam of 10 per cent Had he sold the whole at a profit of 
12^ per cent , he would have got Rs 2 less , find the cost 
per maund. 

2. A man bought 91 sheep and sold f at a profit 
of 15 per cent., ^ at a profit of 10 per cent , and the 
remainder at a profit of 8 per cent Had he sold all the 
sheep at a profit of 16 per cent, he would have got 
Rs. 46 3a. 2’4^ more What did he pay for a sheep ^ 

3. A merchant having purchased 4000 maunds of 
rice, sold g of them at a profit of 5 per cent, i of them 
at a profit of 10 per cent, | of them at a profit of 12 
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per cent and the remainder at a profit of 16 per cent Had 
he sold the whole at a profit of 1 1 per cent., he would have 
got Rs, 728 more, find the cost per maund 

4. 1 bought 50 horses and sold 15 of them at a gam 
of 20%, 25 at a gain of 16% and the rest at cost price. Had 
I sold all at a gam of 18% I should have got Rs. 560 more. 
Find the cost price of each horse 

5. A merchant buys 5000 maunds of nee, one-fifth 
of which he sells at a profit of 5 per cent , one-fourth at a 
profit of 10 per cent and the remainder at a profit of 16 
per cent If he bad sold the whole at a profit of 15 per cent 
he would have made Rs. 438. 12a. more What was the 
cost of rice per maund ’ 

6 A merchant bought 630 maunds of ghee, sold i at 
a gam of 5 per cent, and i- at a gam of 8 per cent and the 
remainder at a gam of 12 per cent Had he sold the whole 
at a gam of 10 per cent, he would have gamed Rs. 115. 8m 
more. Find the cost price per maund. 

(d) Mixture. 

Example 6. If 34 ibs, of tea at Re. 1. 2a a lb. be 
mixed with 29 lbs of tea at 12a. a lb , at what price per 
lb must the mixture be sold to gam 5% on the whole 
outlay ? 

Sol The total cost=34x I8a +25X 12a. 

=612a -4348a =960a. 

Add to it 5% gam, * e., t§ 5^960— 48a 

(34-1-29), I e., 63 lbs. are sold at 9604-48 or 1003ff. 

. 1 lb. IS sold at or 16a , f.e , Re 1 Ans 

EXERCISE 113, 

1 A man buys 100 lbs. of tea at 5s per lb and 40 lbs. 
at 3s 6d. per lb , he mixes them and sells the mixture 
at a loss of 124 per cent , at how much per lb does he sell 
the tea ? 

2. A man buys 100 lbs of tea at Rs 2 per lb , 200 
lbs at Re I. 8a a lb and 300 lbs at Re. 1 per lb , he 
mixes them and sells the mixture at Re 1. 10a per lb. 
How much per cent, is his profit ? 
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3 Chicory is mixed with coffee bought at Re 1 4a 
per lb m the proportion of 2 lbs of chicory to 5 lbs of 
coffee The mixture is sold at Re ) 2a per lb. which 
gives a loss of per cent. Find the cost price per lb. of 
the chicory 

4 A grocer bought 50 mds of sugar at Rs 11 4a. 
a md and mixed with it 70 mds. of sugar at a certain price. 
If by selling the mixtur» at 5a a seer, he gains 17T®ff%, find 
the price per md of the latter kind of sugar 

5 A shopkeeper buys cwt of tea at 4s 2d per lb. 
and mixes it with tea at lid per lb How much of the 
latter must he mix with the former that he might sell the 
mixture at 3s. 8d per lb and gain 20% on his outlay ? 

6 How much witer must be added to a maund of 
milk ao that by selling the mixture at cost price, there may 
be 12^Z profit 1* 

7 A man buys milk at 2kd per quart, dilutes it 
with water and sells the mixture at 3d per quart How 
much water is added to each quart of milk if his profit is 
60 p c 

8 A man purchased milk at Rs 9 8a. a maund and 
mixed some water in it , by selling the mixture at Rs. 10 a 
maund, he gained 25% How much water did he mix with 
each maund of milk >* 

(e) Different kinds of articles bought and sold at 
different rates 

Example 7. A man buys eggs at 5a, a dozen and an 
equal number at 8ff a score , he sells them at Rs 2 8(r a 
hundred and thus loses 40. Find the number of eggs he 
had bought 

Note We can suppose any number of eggs be bought, but to 
avoid fractions we should suppose the number of eggs eoual to the 
L C M of 12 and 20 which is equal to 60 

Sol. Cost of 60 eggs at 5a a dozen —25a 

» 60 „ at 8a a score =:24a, 

total cost of 120 eggs =49a. 

Selling price of 120 eggs at Rs. 2 8a a hundred=48a. 



PROFIT AND LOSS 


373 


XXIll 


. loss on 120 eggs=49ff -'■IStr. 

If the loss IS \a the number of eggs 

31 ri ,j j, ,, — 120^4 

the required number =480 Ans 
EXERCISE 114. 

1 I bought a certain number of eggs at •ia a dozen 
and sold at 7a. a score How many eggs did I buy, if I 
madea profit of Re 1 ^ 

2 I bought some mangoes at a dozen and an 
equal number at 5a a score. I then sold them at Re 1 
14n a hundred and thus cleared a profit of Re. 1 , how 
many mangoes did I buy > 

3. A man buys applet at 5a a dozen and an equal 
number at 8a a score , he sells them at Rs. 2. Sa a 
hundred and thus loses 2a , how many apples did he buy ’ 

4. I buy a number of mangoes at 2 tor a pice and 
halt the same number at 4 for 3 pice , at v hat price must I 
sell them to gam 20 per cent on the cost ^ If my total 
profit IS 14a , how many did I huy ? 


“ 1(7 
= 120 
= 430 


tr) Buying at a smaller price and selling at a 
greater price and vice veisa. 


Example 8 I sold a table at a profit of 10 per cent , 
had I sold u for Rs 2 more, 25 per cent, would have been 
gamed F ind the cost price 


Sol Let the cost prce of the table be=Rs 100 
. selling price m the fir<it case =Rs 110 

» 13 „ second case =:Ks 125 

difference =Rs. 125 — R<;. ll0=Rs 15 
If the diff =Rs 15, the cost is supposed to be Rs 100 
IfthedifF = Ke 1 ,. would be Rs W' 
ifthedifl[=Rs.2 „ „ „ Rs Wx2=R<i,-\“- 

costpnce=Rs 13 5a 4^ Ans 

Example 9 A man sold an article at a profit of 10 
per cent If he had bought it at 10 per cent less and sold 
It for ia more he would have got a orofit of 25 per cent 
Fmd the cost price. ‘ 
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Sol Suppose the cost price =100® 
selling price m the first case =110a- 

Cost price in the second case — 100 “ 1 0 — 90cf, 

selliner price m the second case= 90=^^rj. 

DjAT between the two selling prices=^5®~110 = |ff. 

But the actual difference 

. actual cost price=f x 100X^=20ir 

=Re. 1 4ff. Ans. 

EXERCISE 115. 

1. I sold an article at a profit of 25 per cent , had I 
sold It for Rs 2 more, 37i per cent would have been gained. 
Find the cost price. 

2 Alfred sold his watch at a profit of 20 per cent , 
had he sold it for Rs. 3 more, 32 per cent would have been 
gained Find the cost price 

3 Thomas sold his books at a profit of 5 per cent,, 
had he sold them for Re. 1 Sa less, he would have lost 4 
per cent. Find his cost price 

4 Bashir Ahmed sold his chairs at a loss of 15 per 
cent,, had he sold them for Rs. 8 more he would have 
cleared a profit of 35 per cent, find the cost price. 

5. 12^ per cent more is gained by selling mangoes 
at 2a. a dozen than 3a a score. Find the cost price of 
mangoes. 

6 A person sold an article at a profit of 5 per cent. 
If he had bought it at 5 per cent less than he did and sold 
it for Re 1 less he would have cleared a profit of 10 percent 
Find the cost price 

7. A merchant sells a horse at a profit of 25 per cent 
If he had bought it at 4 per cent less than he did and sold 
It for Rs, 11. 8® less he would have gained the same per- 
centage of profit. What did it cost him ? 

8. Baldev sells his watch at a profit of 5 per cent. If 
he had bought it for 5 per cent less than he did and sold it 
for Is. less he would have gained 10 per cent Find his 
cost price. 
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9 A watch was sold at a profit of 12^ per cent , had 
It been bought at 5 per cent, more and sold for 1 6s more, 
the seller would have gained 16f per cent What was the 
cost price 

10 A man bought a watch and sold it at a loss of 
10 per cent., if he had received Rs 15 more he would have 
gained 20 per cent What did the watch cost ? 


ig) Change in the total cost of articles owing to 
a change m their rates 

Example 10, A lb of tea and 4 lbs of sugar cost 
Rs. 3 2<r , but if sugar rose 50 per cent, and tea 10 per 
cent, they would cost Rs. 3 11a , find the prices per lb. 
of tea and sugar. 

Sol If both tea and sugar rose 50 per cent , the 
cost of 1 lb of tea and 4 lbs. of sugar would be 
Rx 3. 2a.Xj&g=75a. 

But tea rose only 10 per cent 

. . 40 per cent of the cost of I lb of tea=75a — Rs 3. 11a. 

=Re, 1 , 

. cost of 1 lb. of tea =Re lx^%''=Rs 2 8a Ans. 

. cost of 4 lbs. of sugar=Rs. 3 2a —Rs 2. 8a.=10a 

. . cost of 1 lb. of sugar=2ia Ans 

EXERCISE 116. 

1. 2 lbs of tea and 5 lbs of sugar cost 7s fid , but 
if sugar were to rise 331% and tea 20% they would cost 
9s 4d , find the cost of the tea and sugar per lb 

2 12 lbs of tea and 25 lbs. of coffee together cost 
Rs 43 5a. 4/> , but if the tea were to rise 2a% and the 
coffee to fall 4i% the same quantities would cost Rs. 42. 
15a 4i>. , find the price of the tea and the coffee per lb 

3 One ib. of tea and 3 lbs of sugar cost Rs. 3 , but 
if sugar were to rise 50 p. c and tea 10 p c they would 
cost Rs. 3. 8a , find the prices per lb. of tea and sugar. 
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4 2 lbs. of tea and 5 lbs of sugar cost Rs. 2. 1 la. 

but if sugar were to rise 25% and tea 10% they would 
cost Rs. 3 2a 9p, find the prices per lb. of tea and sugar 

5. 10 mds of rice and 15 mds, of wheat cost 
Rs. 102 8a , but if rice were to rise 5% and wheat to fall 
10% they would cost Rs. 99. 12a , find the prices per md 
of rice and wheat 


ih) Discount 

Example 11 A tradesman marks his goods at 25 
per cent above cost price and allows discount of 12^ per 
cent, for cash payment. What profit per cent, does he 
make 

Sol If the cost price IS 100, his marked price=Rs 125. 

Blit discount to the cash purchaser! 12^ v roe— r> i cs 
=12i%onRsl25 ) 100 

the reduced price be gets from the cash purchaser 
=Rs 125-Rs. 151 =Rs 109§ , 

t. e , his gain per cent,=109f-“100=9f Ans 

Example 12, I buy goods for Rs. 39. 9a: 4p. What 
price must I charge m order to make lOj p c on my capi- 
tal, after allowing 15 p c. discount to the customers ? 

Sol Suppose 1 fix the price =Rs. 100 
I receive Rs 100— Rs. 15=Rs 85 


cost pnce=Rs 85 X 


llOj 221 


13 


Now, if the C. P. IS Rs the fixed price is Rs, 100 
if the C P IS Rs 39 9a ^p then the fixed price should be 
Rs. 100 of Rs 39 9a. 4^ =Rs, 51 la \p Ans. 


EXERCISE 117 


1. A publisher sells books to a retail dealer at Rs. 5 
a copy, but allows 25 copies to count as 24 If the retailer 
sells each of the 25 copies at Rs. 6. 12ff., what profit per 
cent does he make ? 
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2. A tradesman marks his goods 30 p c above the 
cost price, but he allows his customers 10 p. c off his bill 
and thus gams Rs. 3 3a on the goods , had the amount 
of the bill 

3 I buy goods for Rs 5040 and incur 10 per cenL 
expenses , what must I charge in order to make lOnercent. 
profit on my capital after allowing 10 per cent discount ? 

4 A trader allows a discount of 5 per cent to his 
customers What price should he mark on an article, the 
cost price of which iS Rs 712 8a so as to make a clear 
profit of 33i per cent on his outlay ? 

5. A manufacturer marks an article for sale at 50 
per cent over its cost price, but gives the retail dealer 13 
articles to the dozen and allows a discount of 12-i per cent, 
for cash What does he gam per cent, on the cost of the 
article, when he gets cash price 7 


(t) To sell a number of articles at a loss or gain 
equal to the selling price of a part of them 

Example 13. I bought 20 mauuds of nee for Rs 62 
8a. and sold them at a loss equal to ihe selling price of 5 
maunds Find the selling price per maund 


Sol Supposes P of20mds.=85 
. Loss= Rs X 5 =Rs 

and cost price =Rs 100 + 25 =Rs 
But the actual cost price =Rs 

If C. P IS Rs 125, the S P. =Rs 

II 11 Rfi. 1 II ji Rc 

II II —3 ,, „ sts 

. selling price per maund=Rs 50- 


100 

25 


125 

62. Sa. 

100 

100 

xo|xA^=:gs 50 
^20=Rs, 2i. Ans. 


EXERCISE 118. 


1 1 bought 50 maunds of sugar for Rs 662. 8a. and 

sold It at a loss equal to the selling price of 3 maunds Find 
the selling price per maund. 
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2. I bought 80 chairs for Rs. 690 and sold them at 
a loss equal to the selling price of 12 chairs , find the selling 
price per chair 

3 A merchant bought 56 cows for Rs 2320. Sir. and 
sold them at a gain equal to the selling price of 5 cows. 
Find the selling price per cow 

4. I bought 50 chairs for Rs. 385 and sold them at 
a loss of as much money as I got for 5 chairs. Find the 
selling price per chair. 

5 I bought 30 maunds of nee for Rs 180 7a. 6p. 
and sold them at a loss of as much money as I got for 
3 maunds > find the selling price per maund 

0 ) To get a percentage of profit equal to the 
cost price 

Example 14. A person sold his watch for Rs 24 and 
got a percentage of profit equal to the cost price , find the 
cost price. 

ool. . cost price X selling price 

„cost price +100 

. . cost price X — Rs 24. 

or (cost price)“ + 100 cost pnce=Rs. 2400. 

Completing the square we have 

(cost pnceJ'^ + lOO cost price + Rs. 2500=Rs, 4900 

Or cost price +Rs 50=Rs. 70 [by square root. 

. cost price=Rs. 20. Ans. 

It follows therefore that when a percentage of 
profit equal to the cost price is given we have the 

Rule. "v/S. P. X 100 + (50)"^— 50=cost price. 
EXERCISE 119. 

1. An article when sold for Rs 96 gives a certain 
profit per cent, which is equal to the cost price , find the 
cost price. 
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2. A person sold his watch for Rs 85. 4. a. It yielded 
a certain profit per cent which is equal to the cost price , 
find the cost puce, 

3. A horse when sold for Rs 39 gives a certain gam 
p c which is equal to the cost price , find the cost price 

4. An article when sold for Rs, 75 gives a percentage 
of profit equal to the cost price , find the cost price 

5 A table when sold for Rs, 17 4^, yields a percent- 
age of profit equal to the cost price , find its prime cost. 


{k) Miscellaneous types 

Example 15 A merchant sold a quantity of wheat at 
Rs 5, 8a 2fp a maund and cleared a profit of 2 per cent, , 
what IS the quantity of wheat sold, if the total profit is 
Rs. 63 ? 

Sol Selling price of one md=Rs 5 8a 21;^ =Rs.W 
and gam =5 per cent 

cost price „ „ =Rs |§fxW~Rs -V 

gain on one maund=Rs Vd^“Rs 
B ut the total gam =Rs 63 

quantity sold =63 — 1^=240 mds Ans 

EXERCISE 120. 

1. A merchant sold a quantity of wheat at Rs, 1 3. 
4a a maund and thus cleared a profit of 6 per cent. What 
IS the quantity of sugar sold if the profit is Rs. 16 8a > 

2. A merchant by selling a quantity of rice at Rs 7. 
8a. a maund sustained a loss of 7ts P c find the quantity 
sold if his total loss be Rs 73 2a 

3. A man sold a number of sheep at Rs. 15 each 
with a profit of 25 per cent, and a total gam of Rs 180. 
Find how many sheep did he sell 

4. A merchant buys a certain number of yards of 
cloth at 5s a yard , he sells half of them at 6s, 4d. per 
yard, but the remainder, being dsunaged, he can only dis- 
pose of at a loss of 10 per cent under the invoiced price. 
His gain on the transaction is £ 14. 3s. 4d, Find how 
many yards were purchased. 
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Example 16 A person bought two horses for Rs. 
550, sold one of them at a profit of 10 per cent and tne 
other at a loss of 8^ per cent. He neither gained nor lost 
in this business , find the cost price of each horse 

Sol. gam on one horse =loss on the other, 

cost price of o ne 

cost price of the other 10 
or C P. of one C P of the other = 8}- 10 

10 

=5 6 

*. cost price of the first horse =rV^ 550= Rs 250) 
and „ „ „secondhorse=tT^550=Rs.300) ^ 

Example 17 A person bought two articles for 
Rs 270 He sold one of them at a gain of 12^ pc and the 
other at a loss of 10 per cent Tt was found that both the 
articles bad fetched the same price Find the cost price of 
each article 

Sol Suppose Rs 100 is the cost price of one article, 
then the S P of the article =Rs. 112^ 

the S P of the second article is aIso=Rs 112^ 
and the loss on it =10 p c 

C P of the second article=Rs-V7rX ®'|®=Rs 125 
ratio between the prices =100 125 = 4 5 
C P of the first article=Rs ^X270=Rs 120) * 
and C.P. „ „ second „ =Rs tX270=Rs, 150)"’^® 
EXERCISE 121. 

1. A person bought two horses for Rs 560, sold one 
of them at a loss of 5% and the second at a gain of 6^ % 
He neither gamed nor lost m this transa"tion. Find the 
cost price of each horse 

2 A person bought two horses for Rs 3600. The 
large one he sold at a loss of 5 % and the smaller one at 
a profit of 7 % He neither gained nor lost m this transac 
tion Find the cost price of each horse. 
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3. The cost pnce of two clocks is Rs 135 One was 
sold at a profit of 12^% and the other at a loss of 10%, 
but both the clocks fetched the same price , find the cost 
price of each clock. 

4 A merchant has a horse and a cow together worth 
Rs 225 He sells the horse at a loss of 20% and the cow 
at a gam of 60% It was found that both the animals had 
fetched the same price , find the price of each 

5 A person bought two articles for Rs 325 He sold 
the one at a gam of 5 p c. and the other at a loss of 10 p c 
He found that both of them had fetched the same price 
Find the pnce of each article 

6 A merchant bought two cows for Rs 520 He 
sold one of them at a loss of 15 p. c and the other at a 
gam of 36 p c It was found that both the cows had 
fetched the same pnce , find the price of each cow. 


Example 18. A person has goods worth £300 , he 
sells ^ of them so as to lose 10 p c. By how much per 
cent should he raise the selling price m order to gam 10 
per cent, on the whole ’ 

Sol S P of i=£^xl00=£90 
but totals P. =£^x300=£330 

remaining S P =£330-£90=£240. 

In case he sells the remaining goods also at a loss, the 
remaining S P =£itmX200=£l80 

diff m the rem. selling prices =£240— £180= £60 
. . e\cess per cent X I00=33| Ans 


EXERCISE 122 


I A person has goods worth Rs 75 . he sells | of 
them at a lop of 4 p c By how much per cent should he 
raise that selling price m order to gam 4 p c. on the whole ? 


2. A person has goods worth Rs. 450 He sells ® of 
them at a loss of 4 p c. By how much percent should 
he raise that selling price m order to gam 10 p c. on the 
whole ? ^ 
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3 A person pays 10 p c expenses on the goods and 
allows 10 p c. to his customers on cash payment By how 
much should he raise the selling price from the cost price 
in order to get a profit of 8 p c on his outlay ^ 

4. A man having bought a quantity of goods for 
Rs 1500, sells ^ at a loss of + p. c , by how much per 
cent, must he raise that selling price m order that by 
selling the remainder at the increased rate, he may gain 
4 p. c. on the whole transaction ’ 

Example 19 A person bought some paper at 8ir. 
per 5 quires and by selling it got on every 32 quires, a 
profit equal to the selling price of 8 quires , find the selling 
price per quire. 

Sol Since by selling 32 quires the profit=the selling 
price of 8 quires, 

. it IS evident that the selling price of 24 quires =the 
cost price of 32 quires 

/. the cost price of 32 quires=i ■>< 32=-®*%. 

.* the selling price of 24 „ =®s%, 

„ „ of 1 quire=®^ 

=2i®o» Aos. 
EXERCISE 123. 

1. A person bought some knives at the rate of 4 for 
15fl. and by selling them got on every 40 knives a profit 
equal to the selling price of 10 knives. Find the selling 
price of each knife. 

2 A person bought some books at the rate of Rs 5 
lOff. per dozen and got a profit equal to the selling price 
of 5 books on the sale of every 30 books Find the selling 
price of each book. 

3. A person bought some chairs at Rs 3^ per chair 
and sold 20 ot them at a loss equal to the selling price of 
8 chairs. Find the selling price of each chair 

4. A person bought some bottles at 40s per dozen. 
How should he dispose them of m order to get, on a 
capital of every invested, a profit equal {o thp selling 
price of 5 do^en bottles ? 
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Example 20. A persoa bought two horses at the 
same price He sold one of them at a profit of 12 p. c. and 
for the other he received Rs 15 more than he received for 
the first By this bargain he got 15 p c profit on the whole. 
What did each horse cost him ? 

Sol. 15 p. c —12 p. c.=3 p c 

=Rs r§Ts of the real price, 
of the real price =Rs 15, 

-■ real price=-’^“- X 15 = Rs 500, 

. cost of each horse is Rs 250. Ans 
Example 21 A merchant bought two horses. The 
cost price of one of them is t times that of the other. He 
sold the former at a gam of 15 p c. and the latter at a loss 
of 5 per cent He got Rs 149 in all by this transaction. 
What did each horse cost him ? 

Sol Suppose he bought the second horse for Re. 1 
. . cost of the first horse = Rs i 
. cost of both the horses=l + i=Rs. | 

Now the S P of the second =Re. X l=Re ^ 
.and „ „ „ first =Rs in^x|=Rsis 

\ selling price of both the horses=^ + f | = Rs -Vs*-- 

Now if theS P IS Rs the C P.=Rs | 
if „ SP isRe. 1 „ =Rs ^x^^ 

„ „ SP.isRs 149 „ =8s.iXi^^xl4g 

=Rs 140. 

Now divide Rs. 140 m the ratio 4 3, 

the cost of the horses =Rs. 80 and Rs. 60 Ans 
EXERCISE 124 

1 A person bought two motor cars, each for the same 
price He sold one of them at a profit of 10 p. c and the 
other for Rs 480 more than the first He thus made a pro- 
fit of 17i % , find the price of the motor cars 

2 A person having bought two houses at the same 
price, sold one of them at a profit of 15 % and for the other 
he received Rs 320 more than what he received for the first 
He thus got a profit of 18% on the whole. Fmd the 
price of each house 

3 A merchant bought two horses. The price of one 
F 25. 
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of them by i the pnoe of the oth^ He sold fto 

horse of the higher price at a 1°®® 

at a gam of 5%. Thus he received Rs. 428. 12a m all , 

find the price of each horse 

4 A person bought two houses. The price of one 
of them was % of that of the other. Bv selling the larger 
house at a gam of 5% and the other at a gam of 12 p. c., he 
eot Rs. 3773 m all. Find the price of each house. 

5. I bought 200 books and sold 80 of them at a 
profit "of Rs. 20 and the remaining for Rs 1000 gaming 
thereby 42 p c on the whole, find the price of a book. 

6 A person bought two clocks The cost price of one 
of them exceeds by i the cost of the other. He sold the 
better one at a gam of 10 p c and the other at a gam of 7t 
p c and thus got Rs 98 in all . find the cost price of each. 


REVISION 


§8. The examples given m the preceding exercises 
sum up the whole chapter and now we close it with questions 
of various types. 

EXERCISE 125 


1. A tradesman by selling an article for Rs. 35 l«. 
gamed 10 per cent , find the cost price 

2. A merchant buys sugar at 7 annas 6 pies per seer 
and sells it at 6p. per chk Find the gam per cent 

3 By selling eggs at 3 for an anna I gam 5 per cent, 
on my outlay , what do I gam or lose per cent, by selling 
them at 7a. a score ? 

4. A wholesale dealer sells an article at a gain of 20 
per cent to a retail dealer, who selling it for Rs 12 gams 20 
per cent, , what did the wholesale dealer pay for it 

5 A tradesman gams 6 per cent by selling an article 
for Rs 795 , how much per cent, does he lose by selling 
the same for Rs 690 

6, A merchant buys some cloth at such a price that 
by selling it at Rs 4 6a per yard he will gam 5 per cent, 
on his outlay , what percentage will he gain or lose, if the 
cloth be sold at Rs. 3 14a per yard > 

7 I bought 50 maunds of wheat for Rs 262. 8a. 
and was obliged to sell it at g loss of as much money 
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as I received for 2i maunds of wheat. Find the sale price 
per maund 

8. A person sold his watch for Rs 50 instead of 
Rs 35 Thus he got 45 p c more profit , find the cost 
of the watch. 

9. A person bought two watches for Rs 106 He 
sold one of them at a profit of 25 p. c and the other at a 
loss of 4to p c Both the watches fetched tne same price ; 
find the cost price of each watch 

10 Eggs were bought at 4a a dozen and sold at 7a 
a score , find the number of eggs bought if the gam is Re 1 

11 By selling goods for Rs 144, the profit per cent. 
IS equal to the cost pnce , find the cost price. 

12 A person has goods worth £”275, he sells i of 
them so as to lose 20 p c By how much per cent should 
he raise the selling price m order to gam 20 per cent on 
the whole 7 

13 A tradesman was making a profit of 26 per cent, 
on his outlay when he was selling an article at Is 3?d 
The cost price has since been reduced by a penny and he 
has taken a penny off the selling price What percentage of 
profit is he now making ’ 

14. A grocer sold a quantity of tea at Re. 1 2a a lb. 
with a profit of 12^ per cent and a total gam of Rs 6. 
Find how many Ins of tea did he sell 

15 How much should I have to pay for a watch 
which costs 4s to make, if the maker sold it to a dealer 
at a profit of 25 p c and the dealer sold it to me at a profit 
of Ylh per cent ? 

16 If a reduction of 20 p c. were made in the price 
of eggs, it would enable a person to obtain 54 more for 
21 shillings Find the present pnce, 

17 A trader allows a discount of 5 per cent, for each 
payment , how much per cent above the cost price must ha 
mark his goods to make a profit of 10 per cent ? 

18. A coal merchant had ISO tons of coal, of which 
he sold 50 tons at Rs 27 per ton, and found that be was 
gaming 12i per cent At what rate must he sell the remain- 
der so that he may gam 10 per cent, on the whole ’ 
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19 A man buys 27 sheep for Rs 90 and sells 12 at 
a loss of 5 per cent , at how much price must he sell the 
remainder, in order that he may gam 2| per cent, on the 
whole 

20. Find the cost price of rice when an additional 
profit of 2j per cent raises its price by Iff. 7p per maund. 

21 A man bought a number of oranges at 3 for an 
anna and an equal number at 2 for an anna. At what price 
per dozen should he sell them to make a profit of 20% ^ 

22 By selling 5 yards of cloth for Re. 1, a man 
gams a profit of 15 per cent. , what will be the gam or loss 
per cent , if he sells the same cloth at 6 yards for Re 1 ^ 

23 A quantity of tea is sold at Re 1 2a. per lb. 
at a profit of 12i per cent, and a total gam of Rs. 10 Find 
how many pounds of tea were sold, 

24. An article when sold at a gam of 20 per cent, 
yields Rs 7. 8a more than when sold at a loss of 4 per 
cent , find its prime cost 

25 A piece of cloth is sold for Rs. 54 at a profit of 
124 per cent If it had been sold at Rs 2 6a. a yard, the 
profit would have been Rs. 9 , find how many yards are 
there m the piece, 

26. A merchant sells some goods to a retailer at 50 
per cent profit , but the latter failing he only receives 8a. 
a rupee , find the merchant’s gam or loss per cent. 

27 A tradesman by means of a false balance defrauds 
10 per cent m buying goods and 10 per cent, m selling. 
What per cent- does he gam on his outlay by his dishonesty ? 

28. A merchant having purchased two horses for Rs 
1350, sold one at a gam of 7l per cent and the other at a 
loss of 6 per cent. , he found that he had neither gamed nor 
lost m this transaction Find the cost price of each horse. 

29 A horse was sold at a loss of 10 per cent , if it 
had been sold for Rs 35 more 4 per cent would have been 
gamed. Find the cost price. 

30 A man sells two horses for Rs 1955 each On 
one he gams 15 per cent, and on the other he loses 15 p. c. 
Find his total gain or loss 
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31 A merchant sells sugar to a customer, using 
false weights and thereby gains per cent, on his outlay. 
What weight does he substitute for a seer 

32 By selling a watch at a gain of 10 per cent a 
man got Rs 15 more than half its cost price. W hat is the 
price of the watch ? 

33 By selling 4 dozen mangoes for Rs. 13, it was 
found that i^ths of the outlay was gamed , what ought 
to have been the retail price per mango m order to have 
gained 60 per cent ? 

34 Two articles are sold for Rs. 396 each, one at a 
gam of 10 per cent, and the other at a loss of 10 per cent 
Find the gam or loss per cent on the whole 

35. A person bought some slates at Za per slate 
Out of them 3 dozen were found broken and the remaining 
he sold at 4<r per slate and thus cleared a profit of Rs 3 
How many slates did he buy ^ 

36 I bought two horses for Rs 385 and sold one of 
them at a gam of 12i per cent and the other at a loss of 
Rs 1 3^ per cent I neither gamed nor lost m this transac* 
tion , find the cost price of each ? 

37 A grocer bought 30 lbs of tea at \2a. per lb and 
50 lbs at Re. 1 2£r. per lb At what rate per lb. must he 
sell the whole to gam 10 per cent at least of the returns ? 

38 By selling a horse and a cow for Rs 310, a 
person gained 15 per cent, on the horse and 10 per cent on 
the cow. Had he sold the cow at a gain of 15 per cent 
and the horse at a gam of 10 per cent he would have 
realized Rs 308 12a Fmd the cost pnce of each 

39 Rs 61 4a. was spent in buying apples at Re 1. 
7a 4^ a score When they came to be sold, part of them 
was worthless, but the rest on being sold at a profit of 30 
per cent realized Rs 68. 4a ; how many scores vrere there 
of worthless ones ? 

40 If I sell a horse for Rs. 132 and a cow for Rs. 88 
I gain 10 per cent on tne whole But if I sell the horse 
for Rs 150 and the cow on original pnce, I gain 15 per cent 
Find the onginal cost pnce of each. 


V 



CHAPTER XXIII 

PROPORTIONAL PARTS AND PARTNERSHIP. 

I. PROPORTIONAL PARTS 

§1. To divide a given quantity into propot ttonal 
parts IS to divide it into parts proportional to the given 
humbers 

Note Agatn means a second time As much agatn means 
&s much once and as much a second time ; e , twice as much Half 
as much again means as much once and half as much a second time, 
j, e , times as much 

The following examples wil' illustrate the process — 

Example 1 Divide Rs 355 4a among A, B and C 
so that their shares may be proportional to 3, 4 and 5. 

Sol. The sum of the parts=3 + 4+5=12 

Therefore the whole sum Rs 356 4a is to be divided 
into 12 equal parts of which A shall have 3 parts. B 4 and 
C 5 

12 parts =Rs 356 4a. 

*. 1 part=Rs. 29 11a. 

. A’sshare=Rs 29 llaX3=Rs. 89 la. 
B'sshare=Rs 29. 11a X4=Rs. 118 12 a. ■ Ans 
C’sshare=Rs 29. 11a X5=Rs 148 7 a. 

Example 2 Divide Rs. 279 among A, B, C in the 
ratio of 7 , t, J respectively. ^ 

Sol ABC 

or ^ ) Multiply each term by 30, the L C. M. 

or 15 10 6 ) of the denominators 2, 3, 5. 

15 + 10+6, *6, 31 parts=Rs. 279 
1 part=Rs. 9 
il’sshare=Rs 9Xl5=Rs 135 
B’s share=Rs. 9X J0=Rs 90 Ans. 

C's share=Rs. 9X 6=Rs 54/ 

Example 3 Divide Rs. 420 among A, B and C so 
that A may receive twice as much as B and B twice as 
much as C. j 
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Sol. Let C*s share be=l. 

. B’s share=2 [since B gets twice as much as C] 
and A ’s share =4 [since A gets twice as much as B] 
hence the sum of the parts=l + 2 + 4=7 
•• 7 parts =Ss 420 

1 part =Bs. 60 

. A 's share =fe. 60>^4=8s 2401 
B’s share =fe. 60x2=fe 120 Ans 

C’s share =Ss 60xl=Rs. 60 

Example 4. Divide Rs. 381 3ir among A, B and C 
so that A’s share ' B’s share as 5 6 and B’s share C’s 
share as 3 4 

Sol We can put the conditions given above at once 
as under — 

A B . C Now find out either C’s share 

5 6 or A’s share by the unitary method 

3 4 

If B gets 3, C gets 4. 

Tf B gets I, C gets | 

If B gets 6, C gets ^ X 6=8, 
hence A B C=5 6 S , 
now proceed as in previous example"!. 

Examples Divide Rs 375 among A, Band C so that 
if Rs 4, Rs 5, 8s 6 be subtracted from their respective 
shares, the remainder, may be in the ratio 3.4 5. 

Sol. 4+5 + 6=15, Rs 375 -85. 15=Rs 360. 

Now divide Rs. 360 m the ratio 3 4 5 and then add 
Rs 4, 5, 6, respectively to the shares 

Example 6 Divide Rs 1680 among A, B and C so 
that A may receive * as much as B and C together and 
B I as much as A and C together 

Sol Fti st coiidtitoii, Second coiidittoit 

If B and C get Re. 1, If A and C get Re 1, 

A gets Re h fi gets Re i. 

Total m this case=l|=| Total m this case=l 3 =|. 
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Now find the share of A in terms of the 2nd condition. 

tf the total IS T, A gets ^ 

„ „ IS 1, A gets 0 

„ ,1 isr. -d gets 

C will get — rl 

Now the proportional parts afe rVi t and 
or 5, 12 and 13 

Now the sum of the parts=5+ 12+ 13=30 
30 parts=R6 1680, 

1 part=Rs 56. 

/ A’sshare=Rs. 56 XS =Ks 280 1 
B’s share=Rs 56xl2=Rs 672 / Ans, 

C’s share— Rs 56X l3=Rs 728 ) 

Ahter A’s share (jB + C)'s share=l 5 
B's share (A + C)'s share =2 ■ 3 

Now divide Rs 1680 (<) m the ratio 1 5 
(i/) in the ratio 2 3 

4's share=^ of Rs 1680 =Rs 

B’sshare=|of Rs. 1680 =R9 

.C’sshare=Rs I680-(Rs 280+Rs 672)=R9 

Example 7 Divide 184 into three parts such that 
4 times the first=5 times the «econd=8 times the third 

Sol. Let 4 tunes the first=5 times the second =8 
tunes thf third=], then 

first part=i, 2nd part=| and 3rd part=S 
first part 2nd part . 3rd part=^ J -i 

= 10 S 5. 

Now proceed as in previous examples. 

Example 8 Divide Rs 82 among 5 men, 8 women 
and 10 boys in such a way that a woman is to receive twice 
as much as a boy and a man as much as a woman and a boy 
together , what do the women receive ? 

Sol Since one woman receives as much as 2 boys, 
. 8 women receive as much as 16 boys. 


280 '! 

672 

728 


Ass 
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Again one man receives as much as one v/oman and 
one boy, 

« 5 men receive as much as 5 women and 3 boys, 
j, e ab much as 10 boys and 5 boys, 
j. e , as much as 15 boys 
* 5 men=15 boys and 8 women=16 boys 

men’s share ‘ women’s share boys'=15 16 10 
Now proceed as in prsviotts eKamples, 

Example 9 685 coins consist of guineas, half- 

sovereign's and half-crowns , the values of guineas, half- 
sovereigns and half-crowns are in the ratio of 15 8 6 , 
hnd the number of each com 

Sol. Ratio in the valaes=15 guineas balf-so\ereigna 
worth 8 guineas half-crowns worth 6 guineas. 


„ , 8X21 

Noofcoins=lo 


6X21 


= 15 -V' “F 
=75 84 252 
=25 28 84 


Now 25 +28 + 84 = 137 and 635—137=5 


guineas =5X25=125 1 
half sovereigns =5 X 28=140 | Ans 
half-crowns =5x84=420 ) 


Example 10 How many eight-anna pieces, four- 
anna pieces and two-anna pieces the numbers of vrhich 
are in the ratio of 3 5 : 4 are together worth Rs 156 ? 

Sol V allies of three gronps of coins are as 

3 eight-anna pieces! 5 four-anna pieces. 4 two-anna pieces 
or as 12 two-anna pieces 10 two-anna pieces . 4 two-anna 
pieces or as 12 10 4=6 5'.2 

the amount m 8 anna bits=Rs Wx6=Rs 72 

the amount in 4-anna bits=Rs ^o'X5=Rs 60 

the amount in 2 anna bits=Rs ■\^x2=R=, 24 

Thereforethereare72X2=14-ieigbt.anna, 60X+=240 
four-anna and 24X8=192 two anna pieces Ans. 
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Example 11. Total salary oF A,B and C is Rs. 350 , 
if they spend 75%, 80% and 56% of their salaries respec- 
tively, their savings are as 10 12 33 , find their respective 
salaries 

Sol A's Baving= 100— 75=25% of his salary 
Bs’ saving =100— 80=20% „ „ „ 

C’s saving= 100— 56=4+% „ „ „ 
isn of A's salary riro of B's 1 * 5 % of C's 

= 10 12 33 

«, e , (1) i of A’s salary | of B's salary=10 12 

and ( 2 ) } of B's salary of C's salary =12 33 
From (1) we get i X 12 of A's salary ='5 X 10 of B's salary 
or 3 times A's salary=2 times B's salary 
A's salary B's salary=2 3 

From (2) we get |x33 of B's salary=Hx 12 of C's salary 

or \®- times B’s salary=-S^ times of C's salary 
B's salary C's salary=V 5 ® *¥' 
or 132X5 33X25 =4 5. 

The ratios are therefore as follows — 

ABC 
2 3 
4 5 

We can now proceed by the method already explained 
in Ex 4 

Example 12. A’s present age is to B’s as 8 5 and 20 
years ago it was as 12 5 Find the present age of each. 

Sol A’s present age to B's present age is as 8 5 , 
and 8 IS 2| times ( 8 — 5) Similarly 

A’s former age was to B's former age as 12 5 , 
here 12 is If times ( 12 — 5 ). 

It follows therefore that 

A's present age =2f (A’s-B’s present ages) 

and A’s former age=lf (A’s-B’s former ages) 
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Since the difference of the ages of two persons is 
always the same though the ratio of the ages is always 
varying, ^ 

. A’s present age A’s former age— 2# It 
or 2§ times A’s former age=l|- times A's present age 
or A’s former age=(lf — 2|’) or of his present age 
but 4’s former age=l’s present age— 20 years 
. A’s present age — 20 years of A s present age 
(1—-^) of A’s present age=20 years 

Or A » 

A’s present age 
A 'sage B’sage 
■ B’s present age 
Example 13 Four years ago the ages of A and B were 
as 13 9 and eight years hence they will be as 4 3 , find 
their present ages. 

Sol. In 4 + 8, j e 12 years the ratio would be changed 
from 13 9 to 4 3. Note 13— 9=^4 and 4—3—1 

Now reduce the second ratio to its equivalent ratio so 
that the difference between the terms are the same as that 
between the terms of the first i e , 4, 

4 3 = 16 12 . 

If A’s age 4 years before had been 13 years it would 
have taken only 16— 13, le, 3 years to become 16 
3 12 13 A’s age 4 years ago 

_12xl3_,„ 

or A s age 4 years ago j 52 years. 

'A'sage=52+4 =56 years. ) * 

and B’s age=i®F X 52 4- 4 =40 j ears ) 

EXERCISE 126 

1. Divide Rs 526. 8a. into parts proportional to 2, 
3 and 7. 

2 Divide Rs 487 8a into parts proportional to ^ 
and i 

3 Divide Rs 626 9a into 4 parts in the proportion 
of i li, *75, 625. 


=20 years 
=20 X V-=56 yrs. 
=8 5 

=f of 56 =35 yrs. 


Ans. 
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4 The magnitude Of the three angles of a triangle 
are m the ratio of 3 5 1. Find the number of degrees 
in each angle 

5 A number is divided into 3 parts in the propor- 
tion of 3 , 5 and 7 , if the first part is equal to 21-, find the 
number. 

6 A sum of money was divided into parts proper- 
tional to 2 1, 2 5 and 3 2 , the smallest part was Rs 10, Sir., 
what %vas the sum divided ^ 

7 Divide Rs, 738 among A,B and C so that if their 
shares be diminished by Rs 7, Rs 5 and Rs 6, respectively 
the remainders may be in the ratio of 5 6 7 

8 Divide Rs 586 among A, B and C so that if Rs. 
15, Rs 20 and Rs 49 respectively be added to their shares the 
total may be m the ratio of 4 5 7. 

9 Divide Rs 517 among A, B and C so that A 's 
share B's share is equal to 4 5 and B’s share C’s share 
IS equal to 3 4 

10. Divide Rs 126 6a. among A, S and C so that 
A may have ll of B's share and B double of C’s share. 

11 Divide Rs 450 among three persons so that 
first man’s share . second man’s share=4 5 and second 
man’s share third man’s 5 hare =5 6 

12 Divide Rs 252 8a. among A, B and C so that A 
may get twice as much as B and B thrice as much as C. 

13 Divide ;^'250 among A, B and C so that A’s share 
B s share =1 ^ and B’s share C’s share=f | 

14. Divide Rs 1125 among A, B. C, and D so that 
A may receive twice as much as B, thrice as much as C 
and 4 times as much as D 

15. Rs 350 IS divided among A, B and C , B’s share 
is^equal to A s share and Rs 40 more, C’s share is equal to 
A’j share and Rs 70 more , find each one’s share. 

16. Rs 625 IS to be divided among A, B and C , if A 
receives Rs- 130 less than C and C receives Rs 25 less 
than B, how much will each receive i* 
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17. Divide Bs, 395 amoog A, B and C so that B may 
get 25 per cent more than A and 20 per cent more than C. 

18. Divide Ss 1525 among A, B and C so that B 
may get 20 per cent less than A and C may get 20 per cent 
less than B 

19 The sum of the ages of three men is 108 years 
Twelve years ago their ages were m the proportion 5 4 3 , 
find their ages 

20. Divide a guinea between A, B, C and D so that 
B's share is I more than 4’s, C’s ^ more than B's and D’s 
a more than C's 

21 Divide Rs 551 in three parts so that 4 times 
the first, five times the second and twice the third part may 
all be equal 

22 A purse contains rupees, eight-anna pieces and 
four-anna pieces , their numbers are in the proportion of 
2, 3 and 4 , find the number of each com if the amount of 
money in the purse be Rs. 81 

23, How many sovereigns, crowns and florins whose 
numbers are proportional to 2 5, 3, and 4 are together worth 
1^365 ’ 

24 10880 coins consist of pounds, shillings and 
pence , the values of pounds, shillings, and pence are as 
4 3 2, find the number of each com. 

25 Divide Rs 2440 among A, B, G and D so that 
B’s share may be g of A's and C’s share of B’s share 
and D’s share i of B's and C’s together 

26 Divide Rs 6270 among A, B and C so that A 
shall receive } of as much as B and C together and B shall 
receive ^ of as much as A and C together 

27. Divide Rs 3080 among A, B and C so that A 
shall get t of as much as B and C together and B shall 
get of as much as A and C together 

28. Divide Rs 12540 among A, B and C so that A 
may receive f of as much as B and C together and B may 
receive t of as much as A and C together 

29 The sum of £1.77 is to be divided among 15 men, 
20 women and 30 children in such a manner that a man 
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and a child may together receive as much as two women 
and all the women may together receive ;^'60. What will 
they respectively receive ? 

30. The sum of Rs 2840 la is to be divided between 
7 men, 11 women, 5 boys and 6 girls, so that for every 
Rs 3 12a:. a man receives, a woman may get Rs 2 3« 
and for every Rs 2 10a:. a woman receives, a boy may get 
Re 1 ]4o: and a girl Re. 1, 2a. Find how much each 
person receives 

31 A five storied building brought m a rent of 
Rs, 1250 The ratios of the rents yielded by the succe- 
sive stories, » e , the first to the second , the second to the 
third and so on are 3 2,1 2 , 16 9,9 5 Find what rent 
each story yielded 

32, The total of the salaries of A, B, C is Rs, 444 , if 
they spend 80 p c , 85 p c , 75 p c of their salaries respec- 
tively, their savings are as 7 6 9, find their respective 
salaries, 

33. A, B, C's total income is Rs 1440 If they spend 
80 p c , 85 p c , 75 p c of their incomes, their savings are 
as 8 9 20 , find how much each earns 

34 Divide Rs 950 among A, B, C so that Rs. 70 
more than f of A’s share, Rs. 45 more than f of B's share 
and Rs, 30 more than of C’s share may be all equal. 

35. A person died leaving Rs 3800 with direc- 
tions to his pregnant wife that she should keep Rs 1520 for 
herself and give Rs 2280 to the child if a son is born and 
in case a daughter is born to give Rs 1520 to her and keep 
Rs 2280 for herself. But as God would have it twins, 
i,e , a daughter and a son, were born How is the money 
to be divided now ? 

36 A’s present age is to B’s as 10 9 and 12 years 
ago it was as 7 6. Find the present age of each. 

37 A’s present age is to B’s as 13 10 and 20 years 
ago it was as 8 5 Find the present age of each 

38. Five years ago the ages of A and B were as 
4 3 and ten years hence they will be as 11 9 Find their 
present ages. 
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39. Six years ago the ages of A and B were as 10.7 
and nine years hence they will be as 13 10 Find their 
present ages. 

40 Divide 312 into three parts such that if they are 
divided by 5, 6, 7 respectively, the quotients shall be in the 
proportion of 4, 3, 2 


n PATITNERSHIP. 

§2 When some persons begin to trade together with 
a joint stock and the gain or loss is ascertained m propor- 
tion to the money contributed by each person, this system 
of business is called partnership 

Partnership is of two kinds — simple and compound 

Simple partnership When the capital contributed 
by each partner is supposed to remain for the same period 
of time, It IS called simple partnership 

Compound partnership When it remains for 
different times it is called compound partnership 

We give below examples of each kind. 

Example 1 A, B and C are partners in a business. 
A contributes Rs 1200, B Rs 900 and C Rs 800 and they 
gam Rs 580 , how should the profit be divided > [Simple 
partnership ] 

Sol. We shall proceed as m art 1 of this Chapter, 
» e , Rs 580 will be divided ra the ratio of 1200.900 800 
or 12 9 8 

Example 2 Three men A, B and Center into partner- 
ship A puts in ;^300 for 4 months, B puts in £W for 5 
months and C puts in £2QQ for Smooths They gam 
£240 , what should each man receive as his share of gam ? 
(Compound partnership.) 

Sol. £"300 for 4 months will produce the same gam 
as £”300X4 or £”1200 in one month Likewise £”400 of 
5 months and £”200 for 8 months will yield the same gain 
as £”2000 and £ 1600 for one month, respectively. 

Now proceed as m simple fellowship. 

The profit will be divided in theratios 1200,2000 1600 

pr 3 , 5 , 4. 
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Now 3 + 5 + 4— 12 

A’s share— of ;^240— ^60 ) 

B's share=rj of £240=£l00 } Ans 
C’s share=x\ of ;^^240— /80 ) 

Example 3 A sad B rent a field for Rs 60 , A puts 
m 50 cows for 6 months and B puts m 40 cows for 5 
months , how much should each pay for the rent ? 

Sol. 50 cows grazing for 6 months must eat as much 
as 50 X 6 or 300 cows m one month , also 40 cows for 5 
months must eat as much as 40 X 5 or 200 cows m one 
month 

the rent must be divided proportional to 300 and 
200 or 3 and 2 
3 + 2=5, 

A must pay | of Rs. 60= Rs 36 ) 

B must pay i of Rs 60= Rs 24 ) 

EXERCISE 127. 

1 Two persons enter into partnership, one contributes 
Rs 900 and the other Rs 1200 and they gam Rs. 280, 
what IS each person’s share of the profit ’ 

2 A, B and C enter into partnership. A puts in 
Rs 2000, B Rs 5000 and C Rs 11000 , what would be the 
share of each m Rs 2179 2a profit? 

3 A, B and C form a joint stock of Rs 75000, of 
which Rs. 36000 are contributed by A, Rs 30000 by B and 
the remainder by C At the end of the year, the profit is 
found to be Rs 16750 , find the share of each, Rs §00 a 
month being allowed as salary to C as acting partner. 

4 A and B are partners in a business , A puts in 
Rs 833. 5a 4p and B Rs. 966 10a. 8p. At the end of the 
year the profit is found to be Rs 300 only , find the share 
of each, Rs 2 8a a month being allowed as an allowance 
to A as acting partner. 

5 A contributes a certain capital for 4 months and 
B contributes Rs 400 for 5 months If their profits be m 
the ratio of 3 4 how much did A contribute ? 
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6 Four merchants trading with a capital of Rs. 11900 
find after a year their respective shares increased by Rs 265. 
^UaAp., Rs 372 2« 86., Rs 531- 10a 8^ and Rs 638 
Find how, much they subscribed to the original capital 

7, A starts business with a capital of Rs 4000 , after 
' 3 months he admits a partner B w>th. a capital of Rs 6000 

and after further 4 months another partner C was admitted 
‘ with a capital of Rs 9000 At the end^of a year after A 
started the business, the profit was foundv to be Rs.j2450, 
Wha^ is efich. person's share of the pfofit'^ 

8, A, B and C entered into a partnership. A ajJ.van-. 
ced Rs 1200 , B-Rs. 1500 and C Rs 2000 After 2 months, 

C withdrew Rs 200 and after 5 months, ^ put m Rs '300 
more , At the end of a year, the profits of the concern were 
Rs. 1,130 Find each one’s shard in the profit . s, . 

9, A and B advanced Rs 15(\0 and Rs 1800 respec. 

tiyely in a business and tooK Rs 20U0 from the Punjab 
National Bank on the condition that they must pay Rs 120 
a year to the bank as jnterest , at the end of a year the- 
profit IS found to be Rs UlO , find the share of each in the 
profit. » . > • 

lO" A started business with a capital of Rs 2100, 
after 4 months he admitted another partner B ' ■ Whan 
anjount should be put in so thatS the profit may be divided 
equally at jhe,end of the year ’ , ^ . , , , .v 

11 A, B and C are partners m a business and their' ’ 
shpres are ip the proportion of ^ ^ i. A withdraws half 
'his capital at the end of 4 months and after 8 months moqe 
a profit of Rs 2024 is declared What is A's share ? 

, 12. A employs Rs. 2000 m a business for 8 months, 

B who joins later keeps his< capital for 6 months and 
.receives Rs .150 out' of a total- profit of Rs. 400. How 
mucl^ does ,8 subscribe 10 the business ’ ' , 

, 13 A and 6 are partners.in a business in which A 
has.Rs 4900 pd B Rs.'’ HOO , 6 is the working partner and 
hence receives 6% of ihe total profit, the- rest being divided 
iq. ,propottion ,to the ' capital If the profits are Rs 450 
what ^oes each receive . > , 

F 26 



402 arithmetic made east [chap. 

\ 

14. A starts a business with a capital of Rs. 1500 and 
admits two partners B and C after 3 months and 6 months 
respectively After a year the prohts are divided m the ratio 
of 5 + 3 What amount did B and C each contribute ? 

15. A starts a business with a capital of Rs 1700 
and admits two partners B and C after 3 months and 6 
months respectively. After a year the profits are divided 
in the ratio of 2 3 5. What amount of money did B and 
C each contribute 7 

16. A IS a working and B a sleeping partner in a 
business A possesses /1200 of the capital, B ;^2000 A 
receives 10% of all profits for managing and the rest is 
proportionally divided. The total profits being ^800, find 
the share of each 

17 A is a working and B a sleeping partner in a 
business. The capital of A is ;^2400 and that of B /4000. 
At the end of one year, the profits amounted to /1 600. 
Being the manager, A receives 10% of the profits. How 
should the remainder of the profits be divided > 

18 Kirpal Singh and Nihal Singh hire a meadow 
Kirpal Singh puts in 120 cows and Nihal Singh 150 
After 3 months Nihal Singh sold 100 of his cows if the 
rent of the meadow be Rs 585 for a year, how much of the 
rent will each pay 7 

19 Two persons rented some fields for Rs. 2430 for 

10 months. One of them put in 27 oxen for 3 months and 
the other 270 sheep for 7 months If 3 oxen eat as much as 

11 sheep, find how much of the rent each ought to pay 

20 A and B are partners m a business m which A 
subscribed Rs 5000 and B Rs. 7500 The gross receipts 
for a year are Rs 3200, Hf this is spent in salaries, 
Rs 30 m insurance of the premises A is to receite 8 p. c. 
on his capital and B 4 p. c. on his , the remainder of the 
profits IS to be divided proportionally to the capital. Find 
the net rent receipts of A and B 

21 A and B began business with capitals as 4 .' 7 , 
at the end of 7 months A withdraws , if they received 
profits m the ratio of 2 5, how long was B’s capital in the 
business 7 



CHAPTER XXIV 
MISCELLANEOUS PROPOSITIONS 
I. ALLIGATION OR MIXTURE 

§1, Alligation IS the method of mixing two or more 
things of the same kind but of different qualities It 
consists of two kinds — medial and alternate , 

§2 Alligation Medial is that in which the qualities 
and prices of several things which compose the mixture 
are given and we are to find the mean price of that mixture. 

Example 1 A grocer mixes 3 lb of tea at lOir per 
lb , 4 lb of tea at 8a per lb , 5 lb of tea at 9a per lb and 
6 lb of tea at Re 1 2a 2p. per lb. , find the price of the 
mixture per lb 

Sol Pi ice of 3 lb. at lOa. per lb = 30a. 

„ 4 lb. at 8a per lb = 32a 

„ 5 lb at 9a per lb = 45a. 

„ 61b at Re 1 2a 2p per lb = 109a. 

price of 18 lb =2 16a 

price of 1 Ib =216 — 18 =12a Ans. 

Rule. Multiply the number of each quantity by the 
value of a unit of the same quantity and divide the sum 
of the products by the sum of the numbers 

§3 Alligation Alternate is hat in which the paces 
of several things are eiven and we are to find in which 
ratio those things are to be mixed so that the mixture may 
be of a given price 

Two ingredients 

Example 2 How must a grocer mix teas at Re 1. 
2a a lb and Re. 1 7a, a lb so as to make a mixture worth 
Re 1. 5e a lb ’ 
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Sol Re 1 2o.=18o., Re 1 7a.=23«,Re 1 5a =21a 

To make the mixture worth 21o per lb,, the grocer 
will gam 21— l8=3fl per lb m the first case and will 
lose 23— 2l=2o per lb. in the second case It is clear, 
therefore, that the gam m using the cheaper tea must be 
equal to the loss m using the dearer one. Thus 

No of lbs. of cheaper tea X 3a =No of lbs of dearer 
tea X 2a 

No of lbs of cheaper te a_g 
No. of lbs. of dearer tea ** 

• 

Hence the teas must be mixed m the ratio of 2 3, that 
IS to 'ay, m the inverse ratio of the differences of the two 
prices and the mean price 

‘ ‘ We can now arrange the method of work thus — 
il — 18=:3a gam 
23— 21=2a loss 
, Ratio in the gam and loss=3 2 
f teas must be mixed 
in the inverse ratio 2*3. Ans. 

Rule Two ingredients are mixed in the inverse ratio 
of the differences of the two prices and the mean price. 

Three ingredients. 

Example 3 In what proportion should teas at 9a., 
10a and 13a a lb. be mixed to make a mixture worth 
12a. a lb ’ 

Note When two ingredients are mixed the mean price of 
the mixture is always greater than the price of one ingredient and less 
than th? price of the other Assuming ihis principle, let us find out 
which number out of 9, 10, 13 can be linked with another number 
w,hep the, mean pnee is supposed to be 13a in all cases 

' 'Sbl '(») (First and third pairs can be linked because 
one IS less than 12 and the other is greater than 12. 

(it) Second and 3rd pairs can al o be linked because 
the principle stated holds good for this pair also 

In the (i) case the ratio of the profit and loss=3 1 
. I ' the ratio m the quau(itiei)=l 3. 



23-21 21-18 

/ = 2*3 Ans. 
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In the (u) case the ratio of the profit and loss=2. 1 
the ratio m the quantities=l’2 
Now put these ratios as under and then add — 

(1) ‘ (2) (3) 

1 ,, 3 

1 ■ ... 2 

1 1 ‘ 5. Ans 

Test of correctness. Price of 1 lb. at 9a. = 9a, 

„ 1 lb. at 10a =10®, 

„ 5 lb. at 13a, =65a. 

. . „ 7 lb. of mixture =84a. 

I lb I) II " 12®. 

Note We may note that alter having obtained one answer, we 
can obtain as many more as we please, by multiplying or dividing 
each of the quantities found by 2, 3, 4 5, etc. For if two ingredients 
when mi\ed together make loss and gam equal their halves, third 
parts or doubles, tnples, etc , when mixed together will maLe no 
difference 

Four ingredients 

Example 4. To mix water with spirits worth Rs 7, 
Rs. 5| Rs 2 per gallon for making a mixture worth Rs. 4 
per gallon, how much quantity of each is to be taken ^ 

Note Water having no price 0 must be put in its place and 
considered as the first quantity 

Sol The following pairs can be linked — 
it) first and 2nd, t e , 0 and 7 

(it) first and 3rd, „ 0 and 5 

(i») second and fourth, „ 7 and 2 

(tn) third and fourth, „ 5 and 2 

In the it) case ihe ratio of the profit and loss=4i3 
> . the ratio of the quantities=3 4 , (l) 

In the («) case the ratio of ihe profit and loss=4 1 
*. the ratio of the quantities= I 4 (2) 

In the (ni) case the ratio of the loss and profit=3.2. 

.* the ratio of the quantities=2 3 .. ( 3 ^ 
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In the (tv) case the ratio of the loss and profit=l .2 
the ratio of the quantities=2 < 1 . . (4) 


Now put these ratios as under and then add — 

(1) (2) (3) (4) 

3 4 

1 , . . 4 

2 .. „3 


4 


6 


2 

6 


1 

4 


Halves of the quantities found above can be taken, 
(See Note above ) 


. 2 gallons of water 

2 gallons at Rs 2 per gallon 

3 gallons at Rs. 3 „ 

3 gallons at Rs. 7 „ 


^ Ans 


The student can verify this result as m Ex. 4 


§4. An important result 


If a vessel contains x gallons of wine and if y gallons 
are drawn and replaced by water, then if y gallons of the 
mixture are drawn and replaced by water and if this 
operation is repeated » times m all, then 

Wine left in vessel after nth operation _/ar— 3 >\”. 

Whole quantity of wine in vessel ~\ x I 

Proof After the first operation x—y gallons of wine 
are left in the vessel, t,e , 

uantity of wine after the 1st operation =^-^of whole 


>1 }} tt IS 


2nd 




left in vessel after 2nd operation_ / a;— y \ 
whole quantity of wine ~\ x I 

and hence after « operations this ratio will be= 
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Example 5. Four gallons are drawn from a cask full 
of wme , it IS then filled with water Four gal'ons of the 
mixture are drawn and the cask is again filled with water 
The quantity of wine now left in the cask is to that of the 
water in it as 36 13 How much does the cask hold ? 


Sol Here, 


wme left 
water 


. 30 

’l3 


wme 

36 

36 

wine left + water 

~ 36 + 13 

49 

.'. by the result proved above 

1 total quantity of wine— 4 

36 ( 6 


V total quantity of wme 1 

“ 49 7 

) 

. total quantity of wme— 4 

_ 6 _ 7-1 

_2 


lUiAL quciuiuy ui wiuc / / 

e. e , total quantity of wioe=28 gallons. Ans, 


2 8-4 

28 


EXERCISE 128 

1 How must milk at 3a. per seer be mixed with 
milk at 5a per seer, to make a mixture worth 3a. 6p per 
seer ? 

2. How must tea at I2a per lb be mixed with tea 
at 15a. per !b. to make a mixture worth I4a. 6p per lb. ’ 

3. In what ratio must sugar worth Rs. 10 per maund 
be mixed with sugar worth Rs. 13 per maund to make a 
mixture worth Rs 11 4a per maund ? 

4 In what ratio must milk at 2a per seer be mixed 
with milk worth 3tt 6p, per seer, to make a mixture worth 
2a (ip per seer ^ 

5 How must wheat at Rs 4 10a per maund be 
mixed with wheat at Rs 5 4a per maund to make a 
mixture worth Rs. 4 12a. per maund ? 

6. A merchant buys sugar at Re 13 a maund and 
some more at Rs 17 a maund How must he mix 
them so as to make the mixture worth Ri 15 4a a maund’ 
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7, How should I mix tea worth 15a per seer with 
tea worth 9a per seer so that by selling the mixture at 
13a 9p per seer I may gam 10 per cent ? 

8. In what ratio must a shopkeeper mix sugar worth 
Rs 5 per maunJ with sugar worth Rs 7 per maund so that 
by selling the mixture at Rs. 7 3a per maund he may 
gam 15 per cent, on his outlay > 

9 How must ghee at Rs 75 per maund be mixed 
with vegetarian ghee at R' 40 per maund, so that by selling 
the rnixture at Rs 60 a maund the profit may be 20 per 
cent 5 

10 To mix some wheat at Rs 5 per maund, with ‘ 
some at Rs 6 per maund, and with some at Rs 74 per 
maund, so as to make a compound worth Rs 7 per maund 
how much of each quantity is to be taken in the composi- 
tion ? 

11 How should a grocer mix some tea at 5a. per 
seer with some at 7a. per seer and with some at 10a 
per seer so as to make a mixture worth 8a per seer ? 

12 A merchant buys sugars at Rs 7, Rs 9' and 
Rs. 11 per maund respectively bow must he mix them so 
that by selling the mixture at Rs. 11 a maund, he may gam 
10 per cent "> 

13 A grocer buys teas at 9a., 11a and I3a per lb. 
respectively , how must he mix them that by selling the 
mixture at 15ff. per lb he may gam 25 per cent ^ 

14 A shopkeeper buys 32 seers of milk at 3a. per 
seer, how much water should he mix so that by selling the 
mixture at 2a fp per seer he may gam 6a 6p ? 

15 A shopkeeper buys 25 seers of milk at 4a. per seer , 
bow much water should be mixed with it so that by selling 
the mixture at 3a per seer he may lose only la, ^ 

16 A man buys 40 seers of milk at 3a per seer , how 
much water should he mix with it so that by selling the 
mixture at 2a 6p per seer the profit may be 5a '' 

17 A person buys some quantity of milk at 3a per 
seer and drinks a quarter of it himself With the remainder 
he mixes 6 seers of water and sells it at 2a 6p per seer , 
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bis gam IS 3a. How much milk does he buy ’ 

18 A wme merchant has four kinds of brandy, some 
at Ks 9 per gallon, some at Rs 8, some at Rs 6 and some 
ar Rs 4 per gallon He wants to make a mixture of 
84 gallons worth Rs. 7 per gallon How much of each sort 
should he taken to make the mixture ? 

19 To mix spirits worth Rs 8, Rs. 6 and Rs 3 per 
gallon for making a mixture worth Rs 5 per gallon, how 
much of each quantity is to be taken ? 

20 A grocer wishes to mix teas at 2s , 3s , 3s 6d 

and 4s per lb respectively , how must he mix them 
{u‘‘ing the first two kinds in the proportion of 2 3 and 

the last two in the proportion of 3 4) so that by selling 

the mixture at 3s Ad. per lb -ijs of the receipts may be clear 
profit 5 

21 Nine gallons are drawn from a cask full of wine, 
it is then filled with water Nine gallons of the mixture 
are drawn and the cask is again filled with water The 
quantity of wme now left m the cask is to that of the water 
m If as 16 9 How much does the cask hold ’ 

22 Five gallons are drawn from a cask full of wme. 
It is then filled with water Five gallons of the mixture 
are drawn and the cask is again filled with water The 
quantity of wme now left m the cask is to that of the water 
m it as 25 11 How much does the ca«k hold ? 

23 There are four vessels of equal capacity, i of the 
first, ^ of the second, ^ of the third and i of the last is filled 
with spirit The first is then filled with water and from 
this mixture the second is filled up, again from this second 
mixture the third is filled up and likewise the fourth from 
the third What proportion of spirit to water is there m 
the fourth vessel ’ 


§5 Interchange of ingredients. 

Suppose there is a lump of two ingredients , now 
if an equal quantity of another lump, in which the 
proportion of the ingredients is interchanged is added 
to the first lump, then evidently the quantities of the two 
V ingredients become equal m the new compound For 
instance, suppose there are two vessels , in the first of them 
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4 gallons of wme are mixed with 9 gallons of water and in 
the second, 9 gallons of wme are mixed with + gallons of 
water. If we mix up the contents of the two vessels, then 
m the new mixture, there will be evidently 13 gallons of 
wme and 13 gallons of water- 

Example 6. The price of gold is £l. 17s. lOjci per 
oz. A lump of gold and silver weighing 18 Ib is worth 
;f637. 7s. Od,, but if the ratio of gold and silver be 
interchanged it would be worth only ;^259. Is Od Find 
the ratio of gold and silver in the lump and the price of 
silver per oz. 

Sol. If the two lumps are added together, there 
would be 18 lbs of gold and 18 lbs of silver and the 
price of the two lumps together would be ;^63 7 7s 0if. + /259 
Is Od or ;^896. 8s. Od 

Now 18 lbs. of gold + 18 lbs of silver=/896 8s Od 
but 18 lbs ofgold=;f3. 17s 104d.X 18X 12=2'841 Is Od. 

. . 18 lbs of silver=;^'55. 7s 

1 oz of silver= -^^^=58 lid Ans 


Again cost of 1 oz of the first lump ^ 

18X12 

^ —£2 I9s. id =59^7S 

Cost of 1 oz. of gold=;i:3 17s 10id.=77is. 
and cost of 1 oz of silver=5s lid.=5is 
59tV 

" 5i 


' 77i-5g/j 
53| . 18|i 

Hence gold silver=53| 18|i 


=485X4 679 
■ =20 • 7. Ans 


EXERCISE 128-A. 

1. The price of gold is Rs. 38 I5a per oz A lump 
of gold and silver weighing 18 lbs is worth Rs 7246 8a 
but if the weights of gold and silver are interchanged, it 
would be worth only Rs. 1717 8a Find the ratio of gold 
and silver m the lump and the price of silver per oz. 
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2 A person bought apples and pears for Rs 2 3<z. 
If the numbers of apples and pears be interchanged it 
would have cost him only Re 1. 9a. If apples cost 9a. 
and pears 3a a dozen, how many of each did he buy ’ 

3 Two alloys are composed of silver and copper m 
the following ratios by weight — 98 2 in the first and 
95 5 in the second These two are melted together in the 
ratio of 5 3. Find the labo of silver to copper in the 
resulting mixture 

4 Two vessels contain mixtures of wine and water , 
in one there is twice as much wine as water and in the other 
3 times as much water as wine Nine gallons from the first 
and SIX gallons from the second are drawn off to fill a third 
vessel Find the ratio of wine to water m the third vessel 

5. From a vessel fillel with 20 gallons of spirit, 2 
gallons are removed and the vessel is then filled with water 
What amount of spirit is left after this has been done 
twice ^ 

6. Gold IS worth £3. 17s. 1 Id. an ounce, an alloy 
containing 7 times as much gold as silver is worth 3 times 
as much as another alloy which contains 3 times as much 
silver as gold In what ratios must these alloys be mixed 
to form one worth lOs an ounce ? [Burma 1924 ] 

7 Two tms contain originally 20 pints of milk and 
10 pints of water respectively. Four pints of the liquid 
are now drawn from each tin and placed in the other, the 
liquid being thoroughly mixed The same process is 
repeated a second time. Find the percentage of milk in 
each tin in the final mixtures. [Burma 1923.] 

§6 Application of the Alligation Rule 

Example 1. Rs 38. \2a were divided among 120 
children, each girl had 8a and each boy 4a , how many 
boys were there 

girls boys 

Sol The mean amount Rs. 38 12a 8a 4a. 

“ 120 -^g. 

each child had =f^a.=Va. ¥-+ 8— 

.' No. of boys =iix 120=85. Ans. or|‘^ 

or 7' 17 
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Example 2 A person had 250 lbs of tea, some of it 
he sold at 10 p c. profit, some at 12| p, c. p ofit and the 
rest at 15 p c. profit. He gams 12 p. c on the whole. 
Find how much of each quantity he s old on different rates. 

Sol. The mean S P (l) (2) (^) 

=112t% 110 1121 115 

Now we can hnk (l), (3) and (2), (3) 

ratio in the (l) and (3) qua =115— Il2i%*112r5— 110 

=H ®S=21 29 

also ratio in the (2) and (3) qua =115—11 2i% 1 12xn "" 1 12^ 

A— 21 4 

Now write these ratios and add — - 


(u 

(2) 

(3) 

Since 7 t- 7 + 11=25 21 

• 

29 

250-^25 = 10 

21 

4 

21 

21 . 

33 

= 7 

7 

11 


.* quantity at 10 p c, =10X7 =70 lbs. 

„ at 12| p c =10X7 =70 lbs. Ans 

and „ atl5 p. c =10X 11 = 110 lbs. ) 

Note Other answers are also possible The students can 

check this answer supposing the cost price to be Re 1 per lb 

How to get other answers. 

Ratio between (l) and (3) Ratio between (2) and (3) 

(1) =21 29 (1) =21 4 

(2) =42 58 (2) =42 8 

(5) =105 145 and so on (3) =84 16 and so on 


Take any pair e g., (Again 


(1) 

42 

(2) 

21 

(3) 1 

..58 

.4 

(1) 

I 105 

(2) 

84 

(3) 

145 

16 

. 42 

21 

62 

105 

84 

Ifil 




= 15 , 

. 12 

23 

will produce 

a 

different 

will produce 

another 

answer 

answer. 



and so on 




Note The student should note carefullj that it he will hnk the 
first pair with the first, the lecond with the second and so on, he will 
get the same answer but if he will link dilferent pairs the answers will 
be diifeient but all correct 




xxiv] 


alligation or mixture 


413 


EXERCISE 129 

1 Rs 78. 12a were divided among 150 children, 
each boy got 12a. and each girl 6a Find the number of 
each 

2 Divide Rs 1580 among 180 claimants, so that 
some may receive Rs 8. 5a and others Rs 9. 5a. 4^., 
find the number of each kind of claimants. 

3. A sum of £5 10s is made up of 75 coins which 
are either florins or shillings , how many are there of each 
com ? 

4 A person has 150 lbs of sugar, part of which he 
sells at 10 p c. profit and the rest at 12^ p. c profit. He 
gams II7 p c. on the whole. Find how much is sold at 
10 p c, profit 

5 A cloth merchant sold 55 yards of cloth for Rs 88 
12a , some at Re 1 8a per yard and the rest at Re 1. 12a. 
per yard , how much is sold at Re 1 12a per yard ? 

6 A person had 200 lbs. of tea, some of it he sold at 
10 p c. profit, some at 15 p c profit and the rest at 20 p c 
profit He gamed 14^ p c. on the whole. How much did 
he sell on different rates ^ 


II EQUATION OF PAYMENT. 

§7 Two or more debts incurred by a person at 
different times may be discharged by one payment , the 
time of payment of the total debts is called the equated 
time and the process by which we find this time is known 
as the equation of payments. In such cases, we assume 
that the sum of the interests of all the debts for their 
respectii e periods is equal to the interest of their sum for 
the equated time Hence, to find the equated time, we have 
the following simple 

Rule. Multiply each debt by the corresponding tune 
and then divide the sum of the products by the sum of the 
debts 

Example If Rs. 75 be due m 4 months, Rs 125 in 
5 months and Rs. 150 in 7 months, what is the equated 1 
time ’ 
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75X4 + 125X5 + 150X7 
Sol The required time— ^ 75 + 125+150 

_ 300 + 625 + 1050 
350 

ja= 5 ^ months. Ans. 

EXERCISE 130. 

1. R-?, 100 IS due in three months, Rs 210 m 2 months 
and Rs 90 in 7 months Find the equated time 

2 What IS the equated time of payment when | of a 
debt IS due in 3 months, ^ in 8 months and the remainder 
in 15 months ^ 

3 A owes B ;^4b00, of which ^1000 is to be paid m 
50 days, ^1300 in 40 days and the remainder in l40 days 
Find the equated time 

4 A owes B Rs 7300 to be paid in SH months , he 
pays Rs 1500 at the end of three months and Rs 2100 at 
the end of five months , when will the remainder be due^ 

5 Out of a debt due 15 months hence, | was paid at 
4 months, i at 6 months and tat 12 months How many 
months may the payment of the remaining portion of the 
debt be deferred ’ 

6 A man owes four debts, the equated time of pay- 
ment being 6 months. The first debt of if 500 is due in 
3 months, the second of in 4 months, the third of 
£300 in 5 months When is the fourth debt of 1000 due ? 


III. PASTURE WITH GROWING GRASS. 

§8 Examples on this subject can best be done by 
means of simultaneous equations The following solutions 
illustrate the method , — 

Example 1 If 29 sheep can feed on a field of uniform^ 
ly growing grass in 7 days or 25 sheep can feed on the 
same field m 9 days, how many sheep will feed in 6 days ? 
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Sol. Denote amount of original grass by a units and 
each day’s growth by h units 

Now 29 sheep feeding for 7 days is pouivalent to 29 X 7 
=203 sheep for 1 day and similarly 25 sheep for 9 days 
IS equivalent to 225 sheep for 2 day 

. by the question 

a+lb units of grass feed 203 sheep for one day, : e , 
equal to 203 units 

and a + 9& units of grass feed 225 sheep for 1 day, t.e , 
equal to 225 units 

‘ omitting the common unit we have 

a + 76 =203 ) whence 6 = 11 units 

and ffi+96=225 ) and a= 126 units. 

Now supposing the required number of sheep to be * 
and remembering that x sheep being fed for 6 days is 
equivalent to 6* sheep for 1 day, we have, from the ques- 
tion (as before), 

a+6b=6x 

Substitutmg values of a and 6, we have 
*=32 sheep. Ans 

Example 2. If 40 oxen eat the grass of a field grow- 
ing uniformly in 12 days and if 25 oxen eat the grass of the 
same field in 20 days, find how long 30 oxen will take to 
consume it 

Sol. With the same symbols and with the same 
explanation as in Example 1, we have, 

0 + 126=480) whence 6=1 

and 0+206=500 ) and o=450 

Now suppose that 30 oxen require x days, then 
a + xb =30*, 

or 450 4-4*= 30*, 

whence* =-W-='W=l6ir days. Axis, 
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EXERCISE 131. 

1. A field of 15 acres grass growing uniformly, is 
consumed by 20 sheep in 96 days, but by 30 sheep m 60 
days How many sheep will consume it in 24 days ^ 

2 A meadow of 50 acres with uniformly growing 
grass is consumed by 80 oxen in 60 days but by 60 oxen 
m 90 days. How many oxen will eat half of it in lO 
days ’ 

3 If 133 horses eat the grass of a meadow in 13 
days and 112 horses could eat the grass of the same 
meadow in 16 days (the grass growing uniformly), m what 
time could 125 horses do it ? 

4. If 25 sheep consume 10 acres of pasture (grass 
growing uniformly) in 30 days, and 30 sheep consume 8 
acres of it in 18 days, h’o\*’ man^ acres will be consumed by 
80 sheep in 60 days ’ 

5. A field of utaiformly growing pasture is consumed 
by 120 oxen in 20 days or by l'50 oxen in 15 days. How 
many oxen will consume it m 12 days, if at the end of 8 
days, 30 of them are removed ? 

6. A Cistern constantly flowing is emptied by a num- 
ber of waste pipes If 10 of these are opened, the cistern 
is emptied in 15 minutes but if 25 be opened, it is emptied 
in 5 minutes How much time will it take to be emptied 
if 15 are opened ? 

7 If 23 sheep eat 8 acres of pasture in 26 days'ahd 
25 sheep consume 7 acres of the same in 20 days (tlie 
grass growing uniformly), How rfiany acres of it woul^ 
sheep consume in 5^ days ? 

8 A leaky cistern is filled in 5 hrs. with 30 p'ail's' 
of 3 gallons each but in 3 hrs with 20 pails of 4 gallons" 
each, the pails being poured in at intervals. Find the 
capacity of the cistern and the time m which the v/kf6r‘ 
would flow out 
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, ^ , r 5^ X 1 tV 

Simplify ■ Ijxt-ft-r4-2r 

2 A woman has a certain number of eggs , she sells 
"3 of the number and one more to one person, '3 of the 
remainder to a second person, and 5 of the remainder to a 
third person , after these sales she has 1 5 eggs left. How 
many had she at first ^ 

3. (a) The total expenses of a family when wheat is 
16 sts* a rupee are Rs -Hli, when wheat is 12 srs a rupee 
they are Rs. 42i , find its total expenses when wheat is 10 
srs a rupee, supposing other expenses remam the same 
[b) Find the square root of 1 -ri ( 0345)® correct to 
5 places of decimals 


4 A garrison of 2000 men has provisions for 42 
days How long will the provisions last, if the garrison be 
increased by 800 men ^ 

5 Find the value of 55 mds. 22 sts 11 chk. of ghee 
at Rs 25. 13o ^ per maund. 


6 A can do m 9 days as much work as C can do in 
6 days, and B m 15 days as much as C m 12 days , what 
timft would B take to finish a piece of work which A can do 
in 36 days ^ 

7. Find the least number which being divided by 8, 
12 and 16 leaves m each case a remainder 3 but when divi- 
ded by 15 leaves no remainder 


8 A room is 37 ft 3 m long, 18 ft. 9 m. wide and 
14 ft high Find the cost of papetmg us walls with 
paper 2 ft wide at 6d per yard 

9. One boy runs 300 yards and another 285 yards 
m 1 minute Hov/ many yards' stare must the second have 
so that they may run a dead heat in a mile race ? 

10. The average age of the boys m a school of 650 
boys is 15 6 years 50 boys leave, thereby dimimshins the 
average of the school to 15 2 , find the average age of those 


who leav e 


F 27 


417 
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1 What IS the greatest number consisting of 5 
digits which can be added to 8321, so that the sum may be 
exactly divisible by 15, 20, 24, 27, 32 or 36 ^ 


2 Simplify 


1 


(-f^) 


of 


1-i 


a 


3 The cost of matting a room 16 ft, broad and 12 
ft high at 3a per sq yard is Rs 7, 9a 4/) What will 
be the cost of papering its walls at the same rate, allowing 
for SIX doors, each 6 ft. by 3 ft ? 

4 A man buys an article and sells it at a gam of 
10 per cent. If he had bought it at 10 per cent less and 
soldjfor Re. I more, he would have gained 25 per cent. 
Find the cost price. 


5 A man bought two heaps of mangoes, one for 
Rs. 10. 5a and the other for Rs. 18. Oa 9p If the price 
of each mango be the same, and not less than two and 
not more than three annas, find the total number of 
mangoes he bought. 

6 A can do a piece of work in 25 days, B m 20 
days and C m 24 days. They three work together for 
6 days and then B leaves In what time would A and C 
finish the remaining work 

7, Find the value of correct to 3 places of 

decimals 

8 If 5 compositors working 8 hours a day can 
compose a book of 240 pages in 21 days, in what time 
would 3 compositors working 10 hours a day compose a 
book of 360 pages 7 

9 A merchant buys two kinds of tea at Is Mid. 
and Is 5d. per lb, respectively. In what proportion must 
he mix them so as to gam 37j per cent, by selling the 
mixture at 2 s 3id per lb ? 

10, Find the least sum of money that must be added 
to Rs, 25316 12a. 8^1 to make the sum divisible by 221. 
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1. Reduce ’0+16 X Rs. 5 8ct. to the 

fraction of la, 

2 What least number must be added to 7h that the 
result being divided by li, the quotient shall be an integer ’ 

3 A and B complete a piece of work in 8 days, 
B and C do the same in 12 days, and A, B and C finish 
It in 6 days In how many days will A and C complete 
the work ? 

4 If by selling sugar at 24s a cwt a grocer would 
lose 4 per cent , at what price per Ib. muse he sell it to 
gam 12 per cent ? 

5. The population of a town is 5^000 If the 
number of males weie increased by 9 per cent , and the 
number of females by 4 per cent , the population would 
become 53200 Find the number of males and females in 
the town 

6 Make out a bill for the following articles supplied 
by Messrs Mool Cband iS. Co to L Gujar hlal — 

10 lbs of tea at Re 1 3a per lb , 6 seers of sugar at 
Rs 2 3a per bag of 5 >'eers , 4 tins of coffee at Re la. 
per tin , 8 silk handkerchiefs at Rs 3. 8a per dozen , 3 
mds 37 seers ot Portland cement at 8 seers per rupee, a 
child’s perambulator, price Rs 30 Subtract 10 per cent 
discount for cash 

7 The area of a rectangular field is | nf an acre , 
and Its length is twice its breadth , determine the lengths 
of Its sides approximately. 

8 Amanhas;{'5 17s consisting of sovereigns, half, 
crowns and shillings in the proportion Qf2, 3, 11 How 
many has he of each c^m ’ 

9 Find the number of complete kilometres in 850 
miles taking a centimetre to be 3937 inches [Burma 1921 ] 

10 A clock which gams 2i minutes m 24 hours is 
3 minutes slow at noon on Sunday when will it indicate 
correct time and what will it indicate at 6 o’clock on 
Monday evening 
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X 


IV 

49 

Find the value of 


of i 


of £^6, 


2 Find the greatest number of 4 digits and the least 
' number of 5 digits that have 135 for their G. C M. 

3 Multiply 675348 by 2739113 m three lines. 

4 Find the value of 5 tons 15 cwt. 3 qr. 7 lb of coal 
at £A 13s. 4d per ton 

5 A candidate who gets 40 marks fails by \2h marks, 
the minimum to be secured being 35 per cent Find the 
maximum 

6. If 100 horses consume a stack of hay 24 ft long, 
10 ft. high and 8 ft. broad, in 8 days , for how many days 
will a stack 20 ft long, 15 ft high and 6 ft broad, supply 
150 horses ? 

7. A cyclist starts for a ride at 8-55 a.m, By 10-34 
A M. he has ridden 16 miles 154 yards. How far will he 
have gone altogether by 1-16 KM , bis speed being the same 
throughout ^ 

8 Find the cost price of an article which if sold at 
7 per cent, profit brings 5s more than if it were sold at 
17 per cent, loss 

9 A multiplication sum having been worked is 
partially rubbed out, the figures that remain are the entire 
multiplicand 999 and the last three digits 193 in the 
product Restore the complete work. 

10 Apersonluys bO ions of coal and after selling 
them again at Is 6d per sack finds that he has gamed 
. , had he sold them for Is per sack he would have 

lost £6, Find the weight of each sack and the cost price 
per ton. 

V 


1. Find the missing digits indicated by the mark'*' in 
46’*^3b9* ir It is divisible by 45 

2 A and jB have between them 132 horses, '25 of 
A’s- 142857 of B’s How many has each of them ? 
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3 A box made of board an inch thick, measures on 
the outside 20 in long, 14 in wide and 8 in deep , find the 
cubic contents of the interior and the cost of painting the 
outside at 9^ per sq ft. 

4 A tradesman demanded a price for a watch which 
was 40 per cent above co'-t and gave the purchaser lO per 
cent, discount on the price asked, gaining thereby Rs 8 
2<r. , what was the cost price ’ 

5 A ship with 1200 men on board had sufficient 
provisions to last 17 weeks The survivors of a wreck 
having been taken aboard, the provisions were consumed in 
15 days How many men were taken aboard ? 

6 Find the square root of 1— ( 0678)® to 4 places of 
decimals. 

7 A man bought 4 sorts of wheat at an average 
price of Rs 6 a maund. If the prices are such that they 
increase by a common difference of 5a per maund, find the 
cost of each sort per maund 

8 Find, by practice, the price of 5 2 If raaunds of sugar 
at Rs 22. lla, 11^ per md. {Use two aliquot parts only ) 

9. A school of boys and girls consists of 453 children, 
the number of boys is 52 of ihe number of girls. How 
many boys are there ’ 

10. The breadth of a room is two-thirds of its length 
and three-halves of its height and the contents are 5832 
cubic ft. Find the dimensions of the room 


VI 


1. Simplify !■+ 


5i + 


44 


1 — 


25f 


8 


7t-5ii 

2. Express I of 7s 6^.4-125 of 5s —*545 of 9s 2<i 
as a decimal of £ 10 


3. In a game at fives, out of 15 points, A can give 
B 3 , also A can give C 7 points , how many points can 
B give C so as to make an e-< en match ^ 
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4 A cistern contains 243| cubic ft of water. Find 
the length of the side of a second cistern 4 ft. 4 m deep 
with a square base which contains four times as much 
water as the first. 

5 What profit per cent is made by •selling an article 
at a certain price, if by •selling at two-thirds of that price 
there would be a loss of 20 per cent ? 

6 A can do a certain piece of work in 72 days, B in 
96, C in 120 days C begins alone for the first day, then 
A and B join in and all three work for 12 days, after which 
A leaves off, in how many more days will B and C finish 
It? 

'7 w j vv. . c 1000 20001 

/ Find the square root of - — 

)000 

8 A rectangular courtyard the sides of which are 
5 11. costs Rs l44 6a for paving at 1 On 6p persq yard. 
Find the lengths of its sides 

9. Twelve bullocks can plough a square field, the 
length of a side of which is 90 yds in 2i days In how 
many days will 20 bullocks plough a square field, the length 
of a side being 150 yds.? [Burma 1923 J 

10 The average weight of the 8 oars-men in a boat 
IS increased by 2i lbs , when one of the crew who weighs 
31 stones 12 lbs is replaced by a new man. What is the 
weight of the new man ? 


VII 


i + 4 of J + l 


1 (fl) Simplify r ; — — — — — . 

' rV of (I -r 5i) + -t of ifV of (7-2|) 

(b) Express | of Re J 5a as the decimal of Re 1 4a. 


2 What is the greatest length which is contained 
whole number of times exactly in both 25^ ft. and 213% ft.? 

3 A man left i of his property to his eldest son, i 
to his youngest, to his daughter and the remainder which 
was Rs 120 to his wife , what was his whole property 
worth ? 
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4 A policeman goes after a thief who has 528 yards’ 
start, if the policeman goes at the rate of a mile in 
7 minutes and the thief at the rate of a mile in 10 minutes, 
how far will the thief have gone when he is overtaken ? 

5. A hollow circular cylinder stands on a solid cubic 
pedestal of the same material whose edge is 6 ft , the 
internal and e\ternal diameters of the cylinder are 4 and 5 ft, 
the weight of the cylinder is the same as that of the pedes- 
tal , find its height 

6 A number of men can be formed either into a solid 
square, or into a hollow square 9 deep, having 970 men in 
the front rank of each side, how many men are there in 
each side of the solid square 7 

7. A spirit merchant buys 80 gallons of whisky at 
18s per gallon and 180 gallons at 15s per gallon and 
mi\es them. At what price must he sell the mixture to 
gain 8i per cent upon his outlay 7 

8 Find the sq root of 7 4538-6 8—8 5-2'03 x 1*17 

9 A rectangular held 50 ft long and 30 ft. wide has 
a path of uniform width running outside all round the sides. 
The area of the path is 425 sq ft , find its width. 

10 Find two least integers such that | of the first 
shall be equal to of the second. 

vni 

1 Multiply Rs 2. lir by iTs-TTTTtf 

s T-v+rs +rr 

2 Find the G C hf. and L C &I. of 49 383. and 
142569 

3. Find by Practice, the time of building a wall 27 
yds long, I yd. thick and 6 ft. high of which one cubic yd 
IS built in 3 hrs. 18 mm, 45 sec. 

4 A’s rate of working IS to S’s as 4 to 3 and S’s is 
to C’s as 2 to 1 How long will U take C to do what A 
would do m 6 da^'s ? 
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Find by how much the square root of 9 + 


differs from ffs , which of these comes nearest to 3 + xVv/2’ 


6 In what proportion must a grocer mix one kind of 
tea at 12a. per Ib with another at Re 1. 5a per lb in 
order that by selling the mixture at Re 1 8a per lb., he 
may make a profit of 20 per cent ? 

7 In an examination, A gets 10 p c. less than the 
minimum number of marks required for passing, B obtains 
II9 p c. less than A and C 41f\pc less than the number of 
marks obtained by A and J3 tosether Does C pass or fail ? 

8 A dealer buys 80 baskets of nee at Rs 5. 12a per 
basket , he mixes it with 32 baskets of another kind and 

mixture at Rs 6 6a. per basket malong a profit 
of 19% How much did he pay for the second kind of rice ^ 

[Burma 1933], 

9 A can beat B by 5 yds. in a 100 yards’ race and 
a can beat C by 10 yds m a 200 yards' race , by bow 
much can A beat C m a 400 yards’ race ^ 

10 I went for a walk between 4 and 5 and returned 
between 7 and 8 The hands had exactly changed places , 
at what time did I go for the walk ? 


IX 


1 . 


Simplify — 

5«~7b 28'3^+-g 4^ 


X3l 


XSf-17H 


5 

e- 


2 Eight bells which toll at intervals of 1,2, 3, 4, 5, 
0, 7, & seconds respectively, begin tolling all simultaneously 
with the clock striking. How many hours must elapse 
before they all toll simultaneously again with the clock 
striking ? (The clock is supposed to strike at the hour 
only; 


3 By how much does the difference of 1:^ and tV fall 
short of their sum ? Express the defect as a decimal. 

4. How long will It take to walk along the four sides 
of a square field which contains 16 acres 401 sq. yds. at 3 
miles an hour i* 
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5 The length of a hall js 3 times the breadth The 
cost of whitewashing the ceiling at 5id per sq yd is 
/4 12s 7'id and the cost of papering the walls at Is 9d, 
per sq yd. is ;^35 Find the height of the hall. 

6 In mixing tea, 1 lb in every 100 lbs is wasted. 
In what proportion must a dealer mix teas which cost 
him Is 9d and Is 4d per lb respectively, so as to gam 
10 per cent, by selling the mixture at Is 8d per lb. ? 

7 A hare is 500 leaps before a greyhound and takes 
4 leaps to hts 3, but 2 of the greyhound’s leaps cover as 
much ground as 3 of the hare’s , m how many leaps will 
the greyhound catch the hare ? 

8 I cpent ^5 in buying eggs at 2 a penny and the 
same sum in buying eggs at 3 a penny. I sold them all 
at the rate of 5 for two pence. How much did I gam or 
lose ? 

9. If the four-penny loaf weighs 3 lbs. 9 oz when 
wheat is at 9s 4d per bushel, what ought the six-penny 
loaf to weigh when wheat is I Is Id, per bushel ? 

10. (a) Extract the square roots, of 5^ and 76T95441. 

(b) A man bought a piece of land for Rs 140, and 
intending to sell it, fixed such a price, that by selling it 
at \2i% under the intended price, he would still have a 
gam of l2i% on the prime cost At what price did he 
intend to sell the land ^ 


X 


1. How many times is | of 13j of 2s 2id contained 
m2i of3s.4d+4r\ of Is ifd 

\20S of 75^ 7f of 2il 


of 16s. 8d 


2 On measuring a distance of 32 yds with a rod 
of a certain length, it was found that the rod was contained 
41 times with ^ an inch over. How many inches will 
there be over m measuring 44 yds. with the same rod ? 
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3 {a) A who travels 3| miles an hour starts 2i hrs 
before B who goes the sam^ road at 3^ miles an hour , 
where will he overtake A ^ 

(d) A man having to walk 36 miles finds that m 
3 hours 20 mins he has walked five^sevenths of the remain- 
ing distance. Find his speed 

4 If 3 fowls and 4 pigeons cost Rs 2 3a 6p and 
5 fowls and 2 pigeons cost Rs 2 12a, find what must be 
paid for 4 fowls and 3 pigeons. 

5. K horse was sold for Rs 60, at a certain loss. 
Had U been sold for Rs 81. the gam would have been 1 of 
the former loss. Find the cost of the horse 

6 Four men undertake to complete a piece of 
work in 12 days , at the end of 5 days only t of the work 
IS accomplished , how many exti a men (working at the 
same rate) must be employed to complete the work in the 
given time ? 

7. (a) The sides of a rectangle are 3 4 and the area 
is 1452 sq ft. Find its length and breadth, 

(6) A packet of matches which cost 4a. to manu- 
facture was sold at 9a per packet The cost of 
manufacture has risen %\%, the matches are still sold 
at 9a per packet, but each packet contains now only 10 
boxes instead of 12 Compare the percentage profit made 
now by the manufacturer with what he made formerly 

_ [Butma 1923.] 

o One clock gams 2 minutes in 3 days, another 
loses 6 minutes in 6 days , if they are set right at 
12 0 clock to-day, when will their times differ by a quarter 
of an hour ? 

9. The subscription to a certain memorial fund 
amounted to Rs 976 9a and each person subscribed as 
many annas as there were subscribers Find the number 
of subscribers. 

10 A contractor engaged to finish six miles of railway 
in 200 days, but after employing 140 men for 60 days he 
found that only one and a half miles were completed. How 
many additional men must be engaged that the work may 
be finished within the given time ? 



CI^PTER XXV. 

SI^|LE INTEREST. 

§1 If I borrow ^certain sum of money for a certain 
period from a money lender, 1 am expected to pay a 
certain extra sum of money at a fired rate for the use 
of the money borrowed The consideration thus paid is 
railed the Interest, the money borrowed is named the 
Principal and the sum of interest and principal togetner is 
termed the Amount. 

12 The Rate is the money paid for the use of a 
certain sum for a certain time Tuns if a certain sum 
is borrowed on the condition that for the use of e\ ery 
rupee in the loan for a mouth 3/> will be paid, it is said 
to have been borrowed at the rate of 3p pei rupee per 
month Again, if it is borrowed on the condition that for 
the use of every Rs. 100 m the loan for one year, Rs 6 
will be paid, it is said to have been borrowed at the rate 
of 6 per cent pet annum 

§3. Per annum means for a year. The words per 
annum are generally omitted When we say “at the rate 
of 5 per cent we mean 5 per cent per annum. 

§4 If the interest is paid as it falls due, it is called 
Simple interest The xtoii tiiteiest ts always to be 
tmderstood as simple interest, 

§5 To find interest when the rate per rupee or 
£ per month is given. 

Example 1. Find the simple interest on Rs. 120 for 
8 months at 3p, per rupee per month. 

Sol Int. on Re I for 1 month =3^.=Re trV 
)■ 1 , 1 for 8 months— Re. 8 

• » .|120 „ „ =Rs. ^VX8 x120 

—Rs. IS. Ans. 
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Hence when rate per rupee or £ per month is given 
we have the following 

Rule. Int ~Pnnctpaiy.ratepefRe.y-Hinem months. 

Esample 2 Find the simple interest on £^20 8s. 
6d for li years at Ad per £ per month. 

Sol, Principal =:^'3 20. 8s. 6cf 

Rate =Ad ^£-h per £ per month. 

Time =18 months. 

Interest=(;^'320 8s. 6i)x,fSx 18 
_ (/'320. 8s fid)X3 
10 

2s.6|rf. Ans. 

EXERCISE 132. 

Find the interest on — 

1. Ss. 192 for 4 months at Ap. per rupee per month. 

2. 8s 96 for 1^ years at 2p per rupee per month. 

3 8s 384 for 8 months at 5p. per rupee per month. 

4 8s. 800 for 2 months at Ip. per rupee per month. 

5 Rs, 128 for 8 months at 3p. per rupee per month 

6 8s. 50 for 8 months at 3p. per rupee per month. 

7 8s. 125 for 6 months at ia, per rupee per month. 
8. Rs, 175 for 9 months at 2p. per rupee per month. 
9 Rs. 192 for Ij years at Ap per rnpee per month. 

10. 8s 384 for li years at 5p per rupee per month. 

11, 8s. 320 for IJ years at Ip. per rupee per month. 

12 £260. 13s Ad. for 1| yrs. at 6d. per £ per month. 

13. /350. 6s. 8d. for 2i yrs at Sd, per £ per month. 

14. Rs. 521. lOa 8p forl|yrs.at 4;^>. per rupee per mo. 

15. 8s 624. 8a. Ap for llyrs at 6p. per rupee per mo. 

§6. To find interest when the rate per cent, per 
month IS given 

^Example 3. Find the simple interest on Rs, 520 for 
ond'year 3 months at 12a. per cent, per month. 
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Sol Int. on Rs 100 for 1 month =Re. f 

I, „ „ for 15 months =Rs. fx IS 

>1 Re 1 for „ „ =Rs fxlSXrS^j. 

„ Rs 520 for „ „ =Rs. lx 15Xx^^X520 

=Rs.iF 
=Rs 58 8ar. Ans. 
Hence when the rate per cent, per month is given we 
have the following 


Rule Interest — ^ ratep.c X Utne in months . 
Thus m the above question 


Interest =Rs. 


520X12X15 

16X100 


=Rs H’- 


=Rs 58. 8a. Ans 

Example 4. Find the simple interest on Rs 721. 5a. 
8P for 1 year 4 months at 8fl per cent per month. 

Sol. PrincipaJ=Rs. 721 3a 8P 

Rate =Re. i per cent per month. 

Time =16 months 

interest =(Rs 721 5<i. 8i))xlxl6Xr§g 
=(Rs 721 5o. 8i»)x,V. 

Rs. a p 
= 721 5 8 

2 

5) 1442 11 4 
5) 288 8 8 

57 11 4 Ans 

EXERCISE 133 


Find the interest on — 


1. Rs 525 for 2 years 8 months at 12tr. p. c. per month. 

2. Rs 630 for 1 year S months at 8®. p. c per month 

3. Rs 780 for 2 years 1 month at I2a p c. per month 

4. Rs. 625 for 2i years at 5a ip p. c per month. 

5. Rs 675 for 25 years at lOa. 8^ p c. per month. 
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6. £ 720 for U years at 15s. p c. per month. 

7. Rs 960 for years at 13a ^p. p, c, per month 

8 Rs 560 la 6p for 10 months at I2a pc per month. 

9 Rs. 995 1 lo. 8^. for I year 3 months at Re, 1. 2cr. 

per cent per month, 

10 Rs 1531 13a 4p. for 2 years 1 month at Ha, per 
cent per month. 


§7 To find interest when the rate per cent, per 
annum is given. 

Example 5 Find the simple interest on Rs, 566. 
10« 8p for 5 years at 3 per cent 

Sol. Rs. 566. 10a 8p. =Rs 
. int on Rs. 100 for 1 year=:Rs 3 
^ It I, Rfi. 1 for 1 ,, ~Re jag 
I, ,1 Re 1 for5years=Re f^gX5 
. „ „RsH“for5 „ =Rs 

— Rs 85 Ans. 

Hence when the rate per cent, per annum is given we 
have the following 

Rule. 

100 

Sometimes it is convenient not to reduce the principal 
to Its highest denomination. If the fraction occurs m the 
rate % or in number of years it is still more convenient to 
multiply together first 

nr, interest and the amount 

on Rs 8.49, 4a 6^ for 2 '^ years at 6i per cent. 

Sol. Principal =Rs. 829. 4a 6p. 

Time — 2ff years. 

Rate =6f p c. 

•• interest =(Rs 829 4a 6^ ) Xf X x 

_ Rs 829 4g 6i 
_ 

Rs 138 3a, Sp Ans. 

Note The amount may be pbtamed by adding the 
interest to the principal ^ ^ ® 
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EXERCISE 134. 


Fmd the simple interest on 


1 

2 

3. 

4 

5 
6 . 
7 
8 . 
9 

10 

11 

12 . 

13 

14 
15. 


Rs 750 for Ih years at 4 per cent. 

Rs 800 for years at 4 per cent. 

Rs 350 for 3 years at 4 per cent. 

Rs 825 for 2i years at 5 pet cent. 

Rs. 728 for years at 6 i per cent. 

Rs. 533 5a 4)6. for 3i years at2i per cent. 
Rs. 724 2a, for 3i years at 5 per cent 
Rs. 536. lOfl. 8 j> for ^7 years at 10 per cent. 
Rs 833. 5a 4 for If years at 3^ per cent 
Rs. 531. 12a ip for 24 years at 8 per cent. 
Rs 728 13a 4i». for 4 years at 6 i per cent. 
Rs 525 12a 6p for 44 years at 8 per cent, 
Rs 712 6 a. 2p for 71 years at 6 | per cent. 
Rs 631. 3a. 7p for 5^ years at 3| per cent 
Rs 749 7a Bp for 2| years at 2* per cent 


§8 To find interest Iwhen time is given m 
months and days 

When the time is given m months and days, 12 months 
are reckoned to the year and 30 days to the month 

Example 7 Find the simple interest on ;^553 2s. 6d 
for 2 years 3 months 12 days at 8 per cent 

SoL Prmcipal=;f553 2 s 6 d 
Rate~ 8 % 

Time =2 yrs 3 months 12 days 

=27f moDths=--P- months=-W yrs 

. . interest=(jf553. 2s 6 (f ) X 8 X V 5 - X 
=£ 533 . 2s 6d 
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750 


£ 

553 

s. 

2 

d. 

6 

17 

9403 

”T 

6 


•• 

■°-8 ), 

75225 

2 

0 

553 

0 

6 

10)75778 

2 

6 

15) 7577 

16 

3 

5) 505 

3 

9 

101 

0 

9 


> .• 137=17X8 + 1 


. interest=;^^l01 9<i. Ans. 

Note We can solve such questions by means of Aliquot parts 
also, e g , thus — 





L 

5. 

d. 






553 

2 

6 








8 

Multiply by rate 




'4425~ 

0 

0 








2 


„ by time. 




8850 

0 

0 

ss 

int- of 2 yrs 

3 

mon = 

i of a year 

1106 

5 

0 

= 

„ of 3 mo 

10 

days= 

^ of 3 mos 

122 

18 

4. 

= 

„ of 10 days 

2 

days= 

I of 10 days. 

24 

11 

8 

s 

„ of 2 days. 



10 

10103 

15 

0 

Divide by 100 



10 

1010 

7 

6 






101 

0 

9 

Ans 


Aliter Working m decimals we shall proceed thus 
Principal=^553 2o 6d. 

=£553 125 

8 p. c. of £5Sn25 =/44 25 


3 months =i of a yr. 

6 days = 3 ^of 3 months 
6 days =rVof 3 months 


£lQ\,9d Ans. 


^ 

;^88 50 =int. of 2 yrs 
0625= „ „ 3 months 
£ 7375=,, „ 6 days. 

£ 7375= „ „ 6 days. 
i'ioro375 ■ “ ■ 

^ 

7500s. 

12 


9,md. 
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EXERCISE 135 
Find the simple interest on — 

1 Rs 2100at3i» per rupee per mo for 5 mos. 20 days 

2 Rs. 1752 at 12a p c. per mo for 6 months 1 8 days 

3 Rs. 1520 at 8a. per cent per month for 2 years 

3 months 1 5 days. 

4. Rs. 3500 at 2| per cent per annum for 1 year 
2 months 15 days. 

5. Rs 1236. 13a. 7^. at 3^ per cent for 3 years 
2 months 12 days. 

6 Rs 1605 7a. 6^. at 6 per cent, for 2 years 4 
months S days ^ 

Find the amount of — 

7. Rs 1533 5a 4/> for 2 years 7 months 15 days at 

4 per cent. 

8 Rs 1256 10a 8i> for 1 year 4 months 15 days at 
per cent 

9 Rs. 1666. 10a 3p for 3 years 6 months 20 days 
at 7i per cent 

10 Rs. 1526. 11a 1^ for lyear 2 months 12 days 
at 3i per cent 


§9. To find interest wten the time is given in 
days or years and days 

When the time is given in days or in years and days, 
the year is taken to consist of 365 days It will be con- 
venient if the student commits to memory the following 
multiplication table — 

73X1= 73 
73X2=146 
73X3=219 
73X4=292 
73 X 5=365 

Example 8 Find the simple interest on Rs. 356 pp, 
Bp for 1 year 219 days at 6* per cent, 

F28. 
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Sol Prmcipal=Rs. 356. S«. 8f>. 

Rate=6i% 

Time=lli| or f years. 

Interest=Rs 356 5a. 8p 

=Rs 356. 5a 8^. Xrs 
=Rs 35 10a. 2p Ans, 

§10 When simple interest is to be calculated from 
one date to another, the first day is not taken into con- 
sideration Thus — 


Example 9 Find the simple interest on ^^151 6s 8if. 
from July 15, 1928 to December 8, 1928 at 12i per cent 
per annum. 

July 16 

Sol Pr!ncipal=i[151 6s. 8d Aug 31 

Time =Mf =f year Sep 30 

Rate p c Oct 31 

Interest— 151 6a. 8d x(|xyXxSu) Nov. 30 

=;^151. 6s 8rf.X^^ Dec. 8 

~£7. lls ^d. Ans 

146 days. 


§11 The student should be on guard to count 29 
days for February if the year be a leap one, for instance 
the time from 1st January 1896 to 19th October 1896= 
30 + 29 + 31-^30+31 + 30+31 + 31 + 30+19=292 days or 
ICi=s year. 

EXERCISE 136. 


Find the simple interest on — 


1 . 

2 . 

3 . 

4 

5 . 

6 

7 

5 


Rs 365 for 125 days at 4 p, c. 

Rs. 730 for 130 days at 5 p, c, 

Rs. 625 for 73 days at 4§ p. c, 

Rs 835 for 146 days at 6} p. c. 

Rs. 730 for 192 days at 10 p. c, 

Rs. 533. 5a. 4p for 219 days at p, c. 

Rs 666 10a 8p. for 292 days at 3| p. c. 

/720 from 15Lh January to 29th March at 3 p.c. 
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9. ;^^520 from July 1 to September 12 at 5 p c. 

10 /625 from August 1 to October 13 at P c 

11 ;^525 from November 15 to June 22 at 8 p c 

12 675 from August 4 to October 16 at 6i p c. 

13. /^716 13s. 4ii from July 15 to Dec. 8 at 5 p c 

14 ;^728 6s 6d. from Dec 16, 1929 to July 23, 1930 
at 6i per cent 

15 Rs 1666 lOfl 8A from June 15, 1928 to Aug 27, 
1930 at 4 per cent 

16. A person borrowed Rs 7300 on November 15, 
1923 at 4 per cent. What amount should he repay on 
July 6, 1924 to clear off the account ? 

17 A borrowed Rs 4500 on August 4, 1925 at 
3^ per cent and paid back the sum with interest on 
Oct 16, 1925 B also borrowed Rs 3500 on the same day 
and paid the sum together with interest on Dec. 28, 1925 at 
3 per cent Who paid the interest more and by how much > 

18 A borrowed Rs. 5000 on Sept, 15, 1912 at 4 p c 
and paid back Rs 3160 on July 4, 1913 Find what amount 
should he pay on Nov 27, 1913 to clear off the account 

19 Find to the nearest penny the interest on ;^169. 
15s lid from 9th Nov 1867 to 3rd March 1868 at 5f p. c. 

20. Rs. 8545 were lent to a person for 2 years 3 
months at 3i p c , after the expiry of that period he gave 
a horse and Rs 172 14a 8ip in cash as interest , find the 
price of the horse. 


INVERSE CASES OF INTEREST 
§12 To find Principal 

Consider the following examples when TtJtie, Rate 
per cent, and Interest or Amount are given. 

Case 1 When the Interest is given 

Example 1 What sum of money will produce Rs, 99 
interest m 3 years at 4 per cent. ? 

Sol Let us suppose the sum=RE 100 

Interest on Rs. 100=^-^- ^ ■-■ -^ =Rs 3X4 


• • 
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Now by unitary method we shall proceed thus — 
If the interest is Rs 3 X 4, the sum= Rs 100 

TJ 1 100 

If „ IS Re. 1, „ 


If 


IS Rs 99, 


= Rs 
='"Rs 


3X4 

100X99 


4X3 
= Rs. 825 Ans. 
From the asterisked line we conclude that when time, 
rate per cent and interest are given we have the following 

1 „ . , Interest X 1 00 

Me. 

Case 2. When the amount is given 

£x«mple 2 What sum of money, if put out on in- 
terest at 4 p c will amcunt to Rs 560 in 3 years ^ 

Sol, Let us suppose the sum=Rs. 100 

100X4X3 


Interest on Rs 100 
Amount 


Rs 4X3 


100 

=Rs (4X34-100). 
Noav by unitary method we shall proceed thus — 

If the amount is Rs. (4X3 + 100) the sum= Rs 100, 

100 


Re 1 
Rs 560 


= Rs 
= 'Rs 


4X3 + 100 
100X560 


4x3+100 
= Rs 500 Ans 

From the asterisked line we conclude that Avhen time, 
rate p c and amount are given we shall have the following 

Rule Pnnc,j>al = 

Time X Rate + 100 

Example 3 What principal will produce Rs. 172 
Sa interest in 5 years at 3f p c ? 

Sol Principal= LOO 

Time X Rate 

• i_r> 172 80 .XIOO 

.. reqa. principal=Rs.- 


¥X5 


345x100x4 


:Rs, 


2x75 


- -=Rb. 920 Anb. 
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Example 4 What principal will amount to Rs. 1702 
in Ir years at 9 % ’ 

Cl Tj Amount X 100 

Sol Pnncipal=~; ;r - 

TimeX Rate+ 100 

1702 8g X 100 sJfaxlOO 


reqd principal =Rs 


iX9+I00 


-or 




- Rs 5 X 100 X 2 %t=Rs 1 500 Ans 
EXERCISE 137 


1 What sum of money will produce Rs 52 as interest 
in 4 years at per cent ? 

2 What sum must be put out at simple interest for 
3 years at 2^^ so as to produce Rs 62 8a interest ? 

3. What sum will earn Rs 189 m years at 12% ’ 

4 What sum will earn Rs 48 in 5 years at 1|% ’ 

5 On what sum will the simple interest amount to 
Rs. 180 in 2i rears at 15%? 

6. On what sum will the simple interest amount to 
Rs. 33. 4a 6^ in 2i years at 5% ^ 

7 What principal will amount to Rs. 672 m 3 years 
at 4% ^ 

8 What principal will amount to Rs 840 in 5 years 
at 8 per cent '' 

9 What principal m 3 years 6 months will become 
Rs 1175 at 5 p c ? 

10 What sum of money, if put out at simple interest 
at 3 t P c will amount to Rs. 2405 m 44 years? 

11. What sum will amount to Rs. 8414 4a m 2^ 
years at 3-^ p c simple interesc ? 

12 How mu-h must I put in the Bank so that m 
7 years at 2l p. c S. I,[ may withdraw /8812 10s. 
altoeether ? 

13 Woat sum sh^u^d Tom deposit in the savings 
account, so that m 2§ years at 7'i- p c he may withdraw 
£199 lOs altogether? 

14 What sum of money if put m a bank for 2| years 
at 3t p c simole interest will amount to Rs 1765 ? 

15 Wnat sum of money in 2^ years at 5 p c, simple 
ini-erest will amount to Rs 883 2a.? 
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§13 To find rate per cent 

When Principal, Amount or Interest and Time are 
given, rate per cent is found as shown in the following 
examples — 

Example 1 At what rate per cent will the simple 
interest on Rs 520 be Rs 104 in 4 years ? 


Sol By unitary method we proceed thus 
■ Interest on Rs 520 for 4 years=Rs 104 
„ „ Re 1 for 4 years=Rs. 

104 

„ „ Re. 1 for 1 year =Rs ^^4 

104X100 

„ „ Rs 100 for 1 year ~ R® 520 )^ 4 — 

=Rs 5 Ans. 

Hence from the asterisked line we have the following 

Interest X 1 00 


Rule 


Rate per cent.— - , , ^ 'p 

Prmctpal x Time 


Example 2. At what rate per cent will Rs. 720 
amount to Rs 774 in 3 years ? 

Sol Interest=Rs. 774— Rs 720=Rs 54. 

Interest x lOO 


rate per cent, 
reqd. rate 


Principal X Time 
54X100 


720X3 

EXERCISE 138. 


— ■§ — 2'j%. Ans 


1 At what rate per cent, will Rs. 550 gam Rs. 66 m 
3 years ? 

2. The interest of Rs 350 amounted to Rs. 42 in 3 
years , find the rate per cent 

3 At what rate per cent, will the interest on Rs 750 
be Rs, 150 in 4 years ^ 

4. At what rate per cent, will Rs. 600 gam Rs 120 
m 5 years ’ 
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5 At what rate per cent, will Rs. 400 amount to 
Ks 428 in 2 years 

6 At what rate per cent will Rs. 2000 amount to 
Rs. 2135 m 3 years 1 

7. Rs 800 amounted to Rs 980 m 3 years , find tfao 
rate per cent. 

8 Rs 600 amounted to Rs 654 in 2i years , find the 
rate per cent. 

9 At what rate per cent, will Rs. 1225 amount to 
Rs. 1439 6a. in 2| years ’ 

10 The interest on :^716 amounted to 134. 5s. in 
3f years , find the rate per cent 

11. At what rate per cent will Rs. 1275 13a 4]& 
amount to Rs 1371 8a. 4/> in 2\ years ’ 

12 At what rate per cent, will Rs. 1327 10a gam 
Rs. 398 4a. m 6 years 

13 At what rate per cent will Rs. 522 la 4^ gain 
Rs 130. 8a. 4^. m 5 years ? 

14 At what rate per cent, will Rs. 533 5a. 4^. 
amount.to Rs. 595. 13a. 4^ m years ’ 

15 Find the rate per cent if Rs 266. 4a. amount to 
Rs. 299. 8a. 6p. in 5 years 


§14 To find Time, 


The method of finding Time when Pnncipal, Rate per 
cent, and Amount or Interest are given will be understood 
from the following examples — 

Example 1 In what time will the interest on Rs. 800 
amount to Rs. 160 at 5 per cent per annum ’ 


Sol Interest on Rs. 800 at 5 p. c for 1 yeax—Rs 

Now by unitary method we proceed as follows — 

. -r. 800X5 , 

tis. — — IS the mterest for I year, 


Re. 1 


IS the interest for ■ 


■ years, 


800X5 

. Rs. 160 IS the interest for' ^^^^^years. 
'. the required time=4 years. Ans 
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Hence from the asterisked line we have the following 

In tefe’it X 100 

Rule pfutctpal X Rate per cent 

Example 2. In what time will Rs 560 amount to 
Rs. 700 at 4 per cent ? 

Sol. Interest=Rs 700“* Rs 560— Rs. 140. 

.. InterestX IQf) 

. Time— ^ 


140X100 

■ reqd time=: 

=6i years. 




Ans. 


EXERCISE 139 


1 In what time will 8s 750 at simple interest 
produce Rs, 150 at 5 per cent ^ 

2 In what time will the interest on Rs 825 amount 
to Rs 99 at 4 per cent ’ 

3. In what time will Rs, 1025 amount to Rs. 1312 
at 7 per cent.? 

4. In what time will Rs 720 at simple interest 
produce Rs 120 at 2^ per cent ? 

5. In what time will the interest on Rs, 575 amount 
to Rs. 362 4m at 9 per cent ? 

6 In what time will the interest on Rs 721. 4m 
amount to Rs 144 4a at 5 per cent. ^ 

7 In what time will Rs 729. 4a amount to Rs 957. 
2a Sp at 6^ per cent ? 

8. In what time will a sum of money double itself 
at 10 per cent ? 

9 In what time will Rs. 227 10a. %p, tnble itself 
at 8 per cent.? 

10. In what time will Rs. 481. Im produce interest 
equal to the principal at 15 per cent.? 

11, In what time will the interest on any sum of money 
at 5 per cent, be '125 of the principal ? 
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12 In what time will Rs. 845 4a amount to 
Rs 1056 9a at l4i» per rupee per month ’ 

13 In Avhat t'me will a sum of money tnble itself 
at 12i per cent ? 

14 A person borrowed Rs 1525 at 2i per cent, on 
July 5 and after a certain period paid R'=. 7 10a. as interest, 
find the date of payment 

15. On February 1, 1926 a person borrowed /500 
at 5 p c promising to return it as soon as the interest 
amounted to ;fl0 , on what date did the loan expire ? 

16. In how many years will 450 fr amount to 576 fr, 
at p c. simple interest > 


515 Some Important Typical Examples 

Example 1 If Rs 566 10a Sp amount to Rs 6S0 
m 4 years, what will Rs 728 5a 4p amount to m 2-5- years 
at the same rate p c per annum ’ 

Sol Int on Rs 566 10a 8p =Rs.680-Rs. 566. 10a 8^ 

= Rs 113. 5a 4p=Rs.^|^ 
X 10 0 340X 100X3 
566|x4 “1700X4X3 ^ 

_(R«^. T2S 5a 4ji)y 5x5 
Now mt. on Rs 728 5a 4^> — — 

R g 728 5a -tp 

“ 8 

=:Rs 91 Oa Sp 

the reqd. amount =Rs 728 5a 4p +Rs, 91 8^. 

=R3 819 6a Ans 

Example 2. A sum of money m 3-^ years at 6i°o 
amounts to :^781 19s. What will it amount to in 4 jears 
at 7} % > 

Sol. Amount=/781 19s.=/781^5=/J^*p^. 

Time years 
Rate =-V- p c 


Pnncipal=j£‘p 


1 S o 3 <1 


’i?-x 100 _ ^15539x5 


(-lx4i^)+100' 
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_^Jl563|^^^_^^_^g41 12s. 

Now interest on ;f641. 12s. for 4 years at 
/641 12s X 4X15 
“■ 100X2 

/64 1. 12s X3 
10 

9s.7-2cf. 

Aniount=/641 12s +;^192 9s. T2d, 

=2^834 Is. T2d. Ans. 

Example 3 A certain sum of money amounts to 
Rs 768 m 4 years and to Rs. 832 m 6 years. Find the 
sum and the rate %. 

Sol. Rs 832-Rs. 768=Rs 64. 
u e., Rs. 64 IS the interest for 2 years. 

.*. interest for 4 years=Rs. 128 

Principal— Rs 768— Rs. 128=Rs. 640. Ans 
^ _ Int xlOO 


Rate=- 


Principal X Time 


. , . _128X100_, 

.. reqd. rate=— — 5 p. c. Ans 

Example 4. A certain sum amounts to ;^‘583 at 2\% 
but at 7% less rate to/572. 8s , find the time and sum 

Sol. Int. at 7 p. c. on the Principal=;^583— ;^572 8s 

-;^10. 12s. = ;r¥ 

.'. Int at p. c. „ „ =2 ¥x2X|=;^53. 

• Principal=jf583-;^53=;^530 

„ _53X100 . Ans. 

and Time —3^=4 years 

Example 5. ;^320 amount to ^384 at a certain rate 
m a certain time, also /625 amount to £115 m the same 
time at 1 % higher rates , find the rates and time. 

Sol (1) Int. on ;^320=/384-;^‘320=/64 


Rxr= 


64X100 
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(2) Int on;^625=;£‘775-;£'625=;^l50. 




625 


i?XT 


— ^=1, or 




• (« + l)XT i?4-l 

; 5{R+l)=6Ror 5i? + 5=6R 
. R=5%, higher R=6% and T=4yrs Ans. 

Example 6 A person invested Rs 1200 for 4 years 
and Rs 900 for 3 years and the total interest from these 
investments was Rs 375 , find the rate per cent 

Soli In the first case he invested Rs 1200 X 4 
=R5 4800 for one year 
In the second case he invested Rs. 900X3 
=Rs 2700 for one year. 

.* total investment for one year=Rs. 4800+Rs 2700 

s=Rs. 7500. 

IntXlOO 


Rate = 


reqd rate ■ 


PnncipalxTime 
375X100 


7500X1 


=5 p c. Ans. 


Example 7 A person invested ;^’3200 at a certain 
rate per cent, and ;f2800 at 1 per cent higher rate. The 
total interest from these investments in 4 years was :^952 , 
find the rates of interest. 

Sol Int on 3200 + ^2800 for 4 years at the certain 
rate+int. on 2800 for 4 years at 1 per cent =£952 

or int. on;£’6000 for 4 years + ^^^~^^=/952 

or mt on ;^600Q for 4 years+;^ll2 =£952 
'• mt on ;£’6Q00 for 4 yrs. at the certain rate =£’840 

*-840X100 ,, ) 

. . certain rate— p. c. 

.* second rate= 3^4-1 =4}p. c > 
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Example 8 A man had fe, 1200, part of which he 
lent at 5 per cent and a part at 4 per cent He got R^i. 106 
as interest after 2 years. Haw much did he lend at 5 p c.? 

Sol. If he had lent the whole sum at 5 per cent , the 

1200 '^5X2 

interest would have been Rs — - = Rs 120, but 

the actual interest is Rs 106, t e , the interest would have 
been increased by Rs 14 

This increase of Rs. 14 will be decreased in the interest 
of the second sum 


Interest on Rs 1 00 at 5 per cent for 2 years— Rs. 10 
Interest on Rs 100 at 4 per cent, for 2 years=Rs 8 
I e , there is an increase of Rs 2 per hundred 

increase of Rs 14 will be on Rs 14=Rs 700. 
.* he lent Rs 1200— 700=R9 500 at 5 p c Ans 
Aliter Suppose he lent Rs 1200 at 5 p c for 2 yrs. 


• * ,^1200X5X2 

interest = — »=Rs. 120 

«. e , the int will increase by Rs 120— Rs. 106=Rs 14 
Now suppose he lent Rs. 1200 at 4 per cent, for 2 yrs, 

. , _1200X4X2 „ ^ 

te,tbeint will decrease by Rs 106- Rs 96=Rs 10 

. . the ratio between the two investments will be 
inverse of 14*10, t e, 10 14 or 5*7 

investment at 5 p c ^Rs. t'-tX 1200=R5.500 Ans 


Ahter The mean mt 
for 2 yrs per Rs 100 
lOfiX inn 


=:Rs 
=RsV 


1200 


int at 5 p. c int at 4 p c 
Rs 10 Rs 8 

Rs V- 


Rs Rs 10' 

U IS 

5 7 


"tT" 


By the Alligation Rule, ratio between the investments 
at 5 p c and 4 p, c =5 7 


investment at 5 p c =iR9 r®^ X 1200=Rs. 500. Ans 
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Example 9 A person had R*’ 1343 5a 4^ , part of 
which he lent at 5 p c for 4 years and the rest at 6* p c 
for 3 years , the interests he received, in both the cases, 
were equal , how much did he lend at 6* p c ’ 

Sol Suppose he lent Rs 1343 5a 4i». at5pc for4yrs. 
. R-;, 1343 jg 4j) X5X4 
100 

=Rs 268 10a 8^ =Rs 

Now suppose he lent Rs 1343 5a 4^i at 6i p c. for3 yrs 
. . _R« 1343 5a 4/I.X25X3 

• “* iM-xT 

=Rs *{42=Rs 

Since both the interests are equal, 

ratio between the two investments^' V~ 

=6045 6448. 

= 15 16 

. investment at 6i p c =|f of Rs. 1343 5a 4i> 

= Rs 693 5a 4i> Ans. 
Aliter Suppose first investment=Rs 100. 

20 . 

100 

int on the second investment at 61 p c for 3 yrs. 

IS also Rs 20 

: fpt X too _20 X loo 
Time X Rate 6 ^x 3 


soe 
S ' 


second sum= 


. 20X100X 4_ 
25X3 


Rs 




‘ if first investment= Rs 100, the second=Rs 
the ratio between the two investments=100 

=300 320 
= 15 16. 

We can now proceed further and get the answer 

Example 10 A person had Rs 3500. He lent a 
part of it at 4 p. c. for 3 years and the remaining at 44 p c. 
for 24 years The interest in the first case is Rs 48 more 
than the interest received in the second case. Find both 
the sumo. 
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Sol. Principal when mL is Rs. 48, time 3 yrs, and 


rate 4 p. c =i^^=Rs 400 
3 X 4 

remaining sum=Rs 3500— Rs. 400= Rs 3100. 

Now divide Rs 3100 into two parts such that the in- 
terest on the first part at 4 p c in 3 years may be equal to 
the interest on the second part at 4^ p. c in yrs 

[See Ex 9] and then add Rs. 400 to the first part. 

Example 11. What annual payment will discharge 
a debt of Rs 848 due m 4 years, the rate of interest being 
4 % ? 

Sol. Let X rupees be the annual payment. 

Amount of Rs. a; in 3 yrs. at 4 p c =Rs 

100 100 

« « 2 yrs „ 

100 100 

» lyr. „ =Rs.* + i2^ 1-^1=121? 

100 100 

These amounts and the fast payment of Rs x will 
discharge the defat. 


.. 1125 + 108 ^^ 104 * 
100 100 100 
^S^a:=Rs. 848 


848 


* Es 848xJ§5 — Rs 200 Ans 

Example 12 Divide Rs 945 12® into three 
parts such that the amounts of these parts after 24, 4 and 5 
years r^pectivefy may all be equal, the rate of interest 
being 5% per annum 


Sol 


Amount of first first part 

100X2 ^nrscpart 

_ first part , . 

~T~— + first part 


=first part (4+ 1) 
= 8 X first part 
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Similarly amount of 2nd part=l x second part 
and » 3rd part=fx third part 

gXfirst part=|X2nd part=fXthird part 
first part 2nd part 3rd part=f ^ . j~80 75 72 
Now divide the given sum m the ratio of 80 75 . 72. 

MISCELLANEOUS EXERCISE 140 

1, Find the simple interest on Rs. 365 Sa from 
August 14, 1920 to March 21, 1921 at 3^% 

2 Find the simple interest on Rs 756 4a from 
January 5, 1924 to May 30, 1924 at 3|%. 

3 Find the amount of Rs 2560 at 2l% from June 15, 
1920 to January 20, 1921 

4. Indar borrowed Rs 785 for 3 years at 3^ per 
rupee per month and Sundar borrowed Rs 665 for 4 years 
2 months at the same rate , who will pay more interest 
and by how much ? 

5. What sum of money will amount to Rs. 540, lOo. 
in 2i years at 3i% ’ 

6. At what rate p c will Rs. 325 amount to Rs 349. 
6a in 2^ years ’ 

7 In what time will Rs. 521. 15o. 11^ double itself 
at8%? 

8 The interest of a certain sum amounts to Rs 70 
5a in 5 years at 2J% , find it. 

9 At what rate p c will the interest on Rs 457. 8a. 
amount to Rs 114. 6a. in 8 years ? 

10. In what time will Rs. 965 amount to Rs. 1206. 
4a at 5% ? 

11 Amount of a certain sum in 3 years is Rs 545 and 
in 4 years, Rs 560 , find the sum and the rate p c 

12 Amount of a certain sum in 3 years is Rs. 575 
and m 5 years, Rs. 625 , find the sum and the rate p c. 

13 A certain sum amounts to Rs. 600 m 4 years , 
if the rate of interest be increased by one p c it amounts 
to Rs 620. Find the sum and the rate per cent. 
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14 A certain sura amounts to Rs 456 in 3^ years 
and Rs. +64 in 4 years , find it and also find the rate p, c 

15 What sum of money will amount to Rs 1062 
m 5 t years at 3y p. c. 

16 What sum of money will produce Rs. 21 8a 
m 146 days at 5 p c 

17 Rs 1000 were borrowed on July 1, 1923 at 
3? p. c., and after a time the account was cleared by paying 
Rs 1014 , find the date of payment. 

18 At what rate per cent, will the interest of a sum 
in 2i years amount to n of the principal ? 

19 At what rate per cent will the interest of a sum 
in 2| years amount to of the principal ’ 

20 What sum of money will amount to Rs 829 
8fl. 71'^. from July 15 to September 26 at 2| per cent ? 

21 What sum of money will produce Rs. 121 4«. 6p 
from March 13 to July 16 at 9i p c ’> 

22 If Rs 621. 4o. amount to Rs 745. 8a in 4 years, 
what will Rs. 662 lOtr 8p amount to in Z\ years at the 
same rate per cent per annum simple interest ^ 

23 If Rs 525 amount to Ks. 616 14ff. in 4| years, 
what will Rs 780 amount to in 4 years at the same rate 
per cent per annum simple interest ’ 

24. A person lent Rs 1200 for 4 years and Rs 900 
for 3 years and thus got Rs 375 as interest, find the rate p c, 

25. A person lent Rs 800 for 5 years and Rs 900 
for 4 years and thus got Rs 304 as interest , find the rate p.c. 

26 A person lent Rs 625 for 4 years, Rs 300 
for 5 years and Rs. 820 for 2 years and thus got Rs. 282 
as interest , find the rate per cent 

27 A sum of money in 4 years at 5 p. c amount to 
/864. 12s , what will it amount to in 3 years at 6 J p c ? 

28 A person had Rs 2000, part of which be lent at 
5 p c and the remainder at 4^ p c He got Rs 282 as 
interest after 3 years. How much did he lend at 4i p c ? 
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29. A person had Rs 2100 He lent a part of it at 5 
per cent, and the remainder at 4 per cent , after 3 years 
he found that the dieffrence between the interests was 
Rs. 9 only Find both the sums 

30 Interest of a certain sum in 5 years at 5 per cent 
IS more than the interest of the same sum in 6 years at 
per cent by Rs 260 , find the sum 

31 Interest of a certain sum in 8 years at 5 per cent. 
IS greater than the interest of the same sum in 9 years at 
3 per cent by Rs 169 , find the sum. 

32 Divide Rs 2000 into two parts such that if the 
first be put out at S. I for 6 years at 3^ p c and the 
second for 3 years at 4^ p. c the interest on the first sum 
shall be double that on the second 


33. A person invested £’2500 at a certain rate per cent 
and £'1500 at 1 p c higher rate and the total interest from 
these investments in 3 years was £"525 , find the rates 

34 A person invested £”1200 at a certain rate per cent, 
and £’1600 at 2^ p c less rate and the total interest from 
these investments m 4 years was £’680 , find the rates 

35 A person had Rs 1566 1 On Sp , part of which 
he lent at 5 p c for 3 years and the rest at 4j p. c. for 
4i years The interest realized in both the cases was the 
same. How much did he lend at 5 p c ’ 

. 36 What annual payment will discharge a debt of 
Rs 1620 due in 5 years at 4 p c ' 

37 («) Divide £’182 3s 4d into three parts in such a 
way that their amounts after 1, 2 and 3 years respectively 
may be equal, the rate of interest being 4 per cent 

(6) A, B and C borrowed Rs 9746 in all. from a 
money-lender at 5 p miereit and paid back equal amounts 
in full settlement of their respective debts after 2, 5 and 6 
years respectively Find ihe sum borrowed by each 

38 £450 amount to £504 at a certain rate per cent, 
and in a certain time, also £720 amount to £828 lu the-- 
same time at 1 p. c. higher rate Find the rate and time 

39. £360 amount to £432 in a certain time at a 
certain rate per cent , also £540 amount to £621 m a year ‘ 
less at the same rate , find the rate and time 


*? 


40 A certain sum amnumsat 5 p c to £780 but 
p. c less rate to £760, 10s, Find the time and sum. 

F 29 


at 


4 



CHAPTER XXVI. 


COMPOUND INTEREST. 


§1 We have mentioned in Chapter XXV that when 
the consideration for the use of money borrowed is paid 
yearly, half-yearly or monthly as agreed upon and the 
principal remains the same, the consideration thus paid is 
called the simple interest But sometimes the interest 
is not paid as stated above and is added yearly or half- 
yearly to the principal and this amount becomes the 
prin'-ipal for the next period. This system of adding the 
interest to the principal continues till the end of the 
specified time Money, m this case, is said to be at com- 
pound interest and the difference between the final amount 
and the original principal is called the Compound Interest 

Thus simple interest on Rs 200 at 5 per cent m 2 
years =Rs 20 

But the compound interest as stated above will be 
reckoned as follows — 


Interest on Rs, 200 at 5 per cent m one year— Rs, 10 

Now the principal for the next year would be Rs. 200 
+ Rs. 10=Rs 210 


Interest on Rs. 210 at 5 per cent in one year= 
Rs, 10 8o 

final amount=:Rs 210 + Rs l0.8cr.=Rs 220 8a. 
compound interest=:Rs 220 8«.-Rs 200 
= Rs 20 8a, Ans. 


Note 1 Compound interest is evidently always more than the 
simple interest 


2 The compound interest might also be obtained 
together the interests for the 1st year and 2nd year 


by adding 


§2 It IS convenient to work sums in compound 
interest in decimals The following examples will illustrate 
the method clearly — 


450 
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Example 1 Find the compound interest on Ks. 500 
for 3 years at 5 p c 


Sol. Rs. 500 

=Prmcipal for 1st year. 



5 

(multiply by 5 and divide by lOO) 

Add 

( 25 00 

=mterest for 1st year 


( 500 




525 


=Principal for 2nd year 


5 


(multiply by 5 and divide by lOO) 

Add 

( 26 25 


= Interest for 2nd year 


} 525 




55 1*25 


= Principal for 3rd year 


5 

(multiply by 5 and divide by 100) 

Add 1 

27 5625 
‘551*25 


= Interest for 3rd year 

Subtract | 

578 8125 
500 


=Total amount 
~Pnncipal 


78 8125 


= Compound mt for 3 years. 
=Rs. 78. 13ff Ans 

Note Divisioo b) too is done mentallj as explained in Art 5, 


Chapter VUI 

Aliter, Amount of Rs 100 attheendoflyear=s:Rs 105 

*• 11 >1 Ffi 1 » i> — Fs XTO 

/. „ „ Rs. 500 „ „ =Re. ^§§of Rs500 

„ „ Rs 50Q „ 2 years 

— xnn of (tun of Rs 500) 
=(^)®ofRs 500. 

„ „ Rs. 300 at the end of 3 years 

“i§n of"{ (■i§u)”of Rs. 500) 
=(i§n)®ofRs 500 

Hence the following Formulae — 

Amount = Principal | of J^s. 

Compound interest=Pnncipal | ^ 1 | 
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. . .( 1 ) ' 

. .. ( 2 ) 


We can apply decimals to this 2nd method alsQ, thus , 
Amount of Rs. 500 

=Rs 

= Rs 1 05xr05xr05x500 , 

=Rs 578'8125 


C. L=Rs. 57S‘8125-Rs 500 

=Rs 78 8125-Rs. 78 I3a Ans. 

Example 2. Find the compound interest on Rs. 512. 
8<r. for 3 years at 4^ per cent. ' 

Sol Rs. 512, 8<i.=Rs 512'5 , 44=4 5 

Rs. 512*5 =Principal for 1st year 

45 


25625 
20500 

23 0625 =Interest for 1st year 
512 5 

535 5625 =Prmcipal for 2nd year 
45 

26778125 
21422500 

i ' 24 1003125 =Interest for 2iid year 

^ i 535 5625 

539 6628125 =Pnncipal for 3rd year 
4*5 

27983140625 

223^6512500 

. jj ( 25 1848265625 =Interest for 3rd year 
( 559-6628125 

Subtract j 8476390625 =Total amount 

72 3476390625 ^Compound interest 
' ’ , =Rs. 72 5a 6p. 

nearly. Ans, 
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. Or by formula 

Amount^: ^ XRs.512 Sa 

=mX5§§X|§|xi^*- 

—f} 9357562225 9357 562225 

““• 16000000 16 

=R5. 584 8476390625 

But Pnncipal — Rs 512 5 

.* C l.=8<? 72’347639062S=Rs. 72. Sa 6p. Ans 

13 Interest payable half-yearly or quarterly 

When the interest is payable half-yearly, calculate the 
compound interest for double the number of years at half 
the rate per cent, and when it is payable quMterly, 
calculate it for 4 times the number of years at i the rate 
per cent 

Example 3. Find the compound interest on Rs, 666. 
10a 8^ for U years at 5 per cent, per annum payable 
half-yearly 

Note Since there are two half years m a year, there C I in 
14 years at 5 p c payable half-yearly is the same as C I in 3 years 
at 24 per cent 

Sol. '• Rs 666, 10a. S/>.=Rs. 

* find the C I on” Rs 2000 at 2i per cent in 3 years 
and divide the result by 3. 

By formula C. I.=Rs.‘^| 1 + — j — ll" X 2000 

=Rs.{f^ X 1 } X 2000 

=Rs.{|||M-l}X2000 
=Rs.^^x2000=Rs 
=Rs. 153 12a 6p* 

Now divide this result by 3. 

.” required C I.=Rs. 51 4a. 2p, Ans, 

Example 4. Find the compound interest on Rs. 333 
5o. 4^ for 14 years at 8 p. c pe annum payable quarterly. 
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Note Since there are 4 quarters in a year, therefore, C I m-1 J 
years at S p c payable quarterly is the same as C I in 6 years at 2p c 

Sol Ks. 333. 5a 4p.^Rs 

find the C. I on Rs. 1000 tn 6 years at 2 per cent, 
and then divide the result by 3 
C I =Rs{(1 + tBu)*-1}X100 

=Rs X igg X X X X ?§§“ 1 > X 1000 

=Rs. { 1 02 X 1 02 X 1 02 X 1'02 X r02 X 1 02 - 1 } X 1 000 

=R9. (1*126162419264- 1)x 1000 

=8s. 126162419264X1000 

=Rs 126 162419264=sRs. 126. 2a. Ip. nearly. 

*. required C. I. =Rs 42 Oa \0p nearly. Ans. 

§4 To find C. I when the given time is not an 
exact number of years 

Example 5 Find the compound interest on Rs. 1800 
for 2 years 9 months at 4 per cent. 

Sol, Rs. 1800 = Principal for the 1st year. 


4 


Add j 

1 72*00 

! 1800 

=Intere3t for the 1st year. 


' 

oc 

=Pnncipal for the 2nd year. 

Add 1 

i 

[ 74 88 

! 872 

= Interest for the 2nd year. 


1946*88 

=Prmcipal for the 3rd year. 


3 

(See note below ) 

Add] 

[ 58*4064 

= Interest for 9 months of the 

i 

[ 1946*88 

3rd year. 

Subtract ] 

1 

2005 2864 
[ 1800 

=Total amount. 


205*2864 

= Required C, T. 


— Rs. 205. 4a 7p. nearly Ans. 

Note Interest for 9 months at 4 p c would be 3 p c , hence m 
calculating the interest for 9 months of the 3rd year we have taken 
rate 3 p c instead of 4 
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EXERCISE 141. 

Find the compound interest on — 

1 

Rs. 100 

for 2 years at 5 per cent. 

2 

Rs 200 

for 2 years at 4 per cent. 

3 

Rs 250 

for 3 years at 5 per cent 

4. 

Rs 500 

for 2 years at 6 per cent. 

5 

Rs 750 

for 3 years at 5 per cent. 

6 

Rs. 1500 

for 3 years at 4 per cent. 

7 

Rs 2100 

for 3 years at 5 per cent 

8 

:fl200 

for 2 years at 24 per cent. 

9 

/1500 

for 3 years at 3| per cent 

10 

;fl800 

for 4 years at 34 per cent 


Find to the nearest pie or penny the compound interest on ■ 

11. Rs 625 4«, for 2 yeaurs at 5 per cent 

12, Rs 821 4a for 3 years at 6 per cent. 

13 ;^^521 5s for 2 years at 3^ per cent. 

14. /625 10s for 3 years at 4| per cent 

15, Rs. 833 5a 4^. for 2 years at 5 per cent. 

16 Rs 566 10a 8^ for 3 years at 2^ per cent 

17. Rs 1266 10a. 8^ for 3 years at 8 per cent 

18. if 123 3 6s. 8d. for 2 years at 6 per cent 

19. ;fl666 13s 4d for 2 years at 4 per cent, 

20. ;fl353. 6s. 8d for 3 years at 10 per cent. 

Find the amount at compound interest of 

21 Rs 512 8a for 2-1 years at 5 per cent 

22 Rs 621, 4a. for years at 4 per cent 

23 Rs. 1600 for 2i years at 44 per cent 

24 Rs 1533. 5ff 4^ for 24 years at 5 per cent. 

of *^^26 13s 4d for 34 years at 5 per cent. 

26. £ 1582 10s for 24 years at 8 per cent 

27. Find the compound interest on Rs 1000 at 5 per 
cent, for 14 years payable half-yearly 

28 Find the amount at compound interest on Rs. 1250 
for 2 years at 6 per cent, payable quarterly. 

29 Find the difference between the simple and 

compound interest on Rs. 1600 m 24 years at 3^ ner cent 
pet annum " 
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30. Find the amount at compound interest on /1 200 

for 3 years if the interest for the first, second and third 
years be 8, 5 and 4 per ceht respectively ’ 


INVERSE CASES OF COMPOUND INTEREST 
^4 To find Principal 

First case When Interest, Time and Rate are given. 


Example 1. The compound interest on a certain 
sum of money in 3 years at 5 per cent amounted to Rs. 78. 
13<i:., find the sum. 


Sol Let Rs 100 be the Pnncipal, 
mterest=Rs. { )><100 

=Rs { fjxf§x#§-l}xi00 
. =Rs { (f§M-l)}xi00 
=Rs, Hu5xi00=Rs 
If the int is Rs. the sum=Rs. 100 
I) II II IS Re 1, „ =Rs lOOXjpsfi 

„ „ „ IS Rs. 78 13a „ =Rs. lObK^I^TX^H^ 

■=Rs 500. Ans. 


From the above solution we deduce the following 
Gwen C I X 700 


Rule. Principal 


C I on Rs 100 

EXERCISE 142. 


1 What sum of money must I invest at 5 per cent, 
compound interest, so that I may gain Rs. 5].4£r. in 2 
years ? 

2 What sum will produce Rs 128 2a. m 2 years 
at 5, per cent per annum compound interest ? 

3. What sum put out at compound interest at 4 per ' 
cent would produce Rs 187 4a 8'832i». m 3 years ? 

4 What sum of money must I invest at 4 per cent, 
compound interest, so that I may gam interest Rs. 390. 
3o. 2ip. m 3 years ? 
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5 What sum of money must I invest at 5 per cent 
compound interest, so that I may gam Rs, 2586. Iff 2sp 
in 4 years ’ 


Second case. When Amount, Tune and Sate ate 
given 

Example 2 F ind what sum, lent at compound 
interest, will amount to Rs 1157 lOir. m 3 years at 5 p. c. 

Sol Let Rs 100 be the Principal, 

Amount=Rs (1 + t^)®x100 

=Rs ^x|§x|jxi00=^ 

If the amount is Rs. the sum=Rs 100 
„ „ Re. 1, „ =Rs lOOXu^fr 

„ „ Rs 1157 lOff „ =Rs 100 x^|§iX-a%®-i 

=Rs 1000 Ans 


From the above solution we have the following 


Rule. 


„ . , Given amount 'X- 100 

nnci a jfg jqq 


EXERCISE 143 

1 What sum will amount to Rs 882 m 2 years at 5 
per cent per annum compound interest ? 

2 Find what sum will amount to Rs 4134. 6ff in 
2 years at 5 per cent, per annum compound interest 

3 The amount of a certain sum at compound in* 
terest m l4 years at 5 per cent per annum amounts to 
Rs. 861 , had the sum. 

4, What sum put out at compound interest at 5 
per cent, would amount in 3 years to j^'810 6s. 9d ? 

5 Find what sum will amount to Rs. 7364 lOa QJ>. 
in 2 years at 3^ per cent, per annum compound interest. 

6. '\l^^lat sum lent at compound interest will amount 
to Rs. 16143 12ff m 2^ years at 5 per cent, per annum ? 
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7. What sum will amount to ;^I591. 13s, 
in 3 years at compound interest, the interest for the first, 
second and third years being 3, 2 and 1 per cent 
respectively ^ 

8 What sum will amount to Rs 650 in one year and 
Rs. 676 in two years at compound interest ? 


15 To find Time. 


Consider the following CAample when Principal, 
Amount and rate are given 

Example 3 In how many years will Rs. 625 amount 
to Rs 676 at 4 per cent compound interest 7 

Sol. V Principal ^ 1+^^) = Amount 

625(1 +TSnr=676 
(l + i^n)”=H| 

»« 2 . 

the required time is 2 years Ans. 

Or we may proceed from *thus 

(l +i^5)"=|7| 

Now divide by ff and then the quotient again by 
je and so on, 

Si .8 !! 0«.26 , . 

TSTs 1st year 

.2nd year. 

Now the division terminates No of years=2. Ans. 

§6, Sometimes the number of years contains frac- 
tional part also. The following examples will illustrate 
the method of solving such questions ' — 

Example 4 In what time will /6250 amount to 
£7592, 145 6 48d at 6 p c. Compound Interest ? 

Sol. £7592. 14s. 6’m.=£^%y^''- 
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7592 757 . 58 — 752 2727 ^ 5 0-^14 3359 vaar 

£hov/ bT^ojsii fs — 'ffTTcnron ^ TT — ^^foao tone year 
=iMMSx|l [two years 

II =tllfXf| =i| [three years 
Here the last quotient is less than the divisor , 
therefore the reqd No of years=3 years+a fraction of 


a year 

Now find by simple interest the time m which £l will 
amount to £1^ at 6 p c, t e, the mt of £l=£|n— £l 
=£5^. 

. T, _ _ InterestxlOO 

Time=— ; — - — 

Principal X Rate 

_ -5\X100 _3 

1X6 

reqd time=3| yrs An 

Note Such questions can easih be Diked out m decimals 

EXERCISE 144 


=1 year 


1 In what time will Rs 500 amount to Rs. 551 4<i 
at 5 per cent, compound interest ? 

2. In what time will Rs 1000 amount to Rs. 1157 
10a at 5 per cent, compound interest ’ 

3. In what time will Rs. 24000 amount to Rs. 27783 
at 5% compound interest ? 

4 Rs 500 produce Rs. 40 12ff 9fp at 4 p c. com- 
ound interest , find the time 

5 In what time will £12500 amount to £15185 9s 
0 96rf. at 6 per cent, compound interest ^ 

6. In what time will £15625 amount to £20470. 6s 
4'8d. at 8 p. c compound interest ? 


§7 To find Rate per cent 

Observe the following e\amples vhen Principal, In- 
terest or Amount and Time are given. 

Example 5. At what rate p c. compound mterest 
will Rs. 500 amount to Rs 578 I3a in 3 years ? 

( .11 

1 + -^)= Amount 
100^ 

.• 500 ( 
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\ 100/ 16 500 

■ ( I * \8^ 21 X21 X21 

\ ^ lool 20X20X20 

• 1 , < —21 [’Ey extracting] 

100 20 L cube root. J 

• ,=5 
100 20 ’ * 

Rate=5 p c. Ans 

EXERCISE 145 

1 At what rate per cent compound interest, will 
Rs. 5000 amount to Rs. 6655 in 3 years ? 

2 At what rate p c compound interest, will Rs 500 
amount to fe 551. 4a in 2 years ? 

3 At what rate per cent compound interest will 
Rs 625 amount to R-s 676 in 2 years f 

4 At what rate p c. compound interest, will Rs 1250 
produce Rs 128 2a in 2 years ? 

5 Find the rata p c if Rs. 250 amount to Rs. 270. 
6(f at compound interest in 2 years 

6 A sum of Rs 285 put out at compound interest for 
3 years produces Rs. 29 7a 4f find the rate per cent, 
of interest. 


§8 Some Important Typical Examples. 

Example 1 The difference between the simple and 
the compound interest on a certain sum of money for 
3 years at 5 p. c is Rs. 133 7a , find the sum 

Sol. S. I. on Re 1 for 3 yrs at 5 p c =Rs 

Amount of Re 1 at the end of 3 years at comp int 
=Rs. (l + j§n)® =Rs (l05)'’=Rs 1 157625 
.'. comp int. onRe l=Re '157625 
diff. between S I. and C I. of Re l=Re. *007625. 

But the given difference=Rs 133 7a. =Rs 133*4375 

.'. the required sum=Rs. 

007625 

=Rs. 17500. Ans. 
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Example 2 If the C I on a certain sum for 2 years 
at 3 p. c. be Rs 57 la tp , what will be the S. I. ’ 

Sol. C. I on Re l=Re (M)'-l=Re 
and S I. on Re. 1= Re Tnii^2X3=Re r§T5 • 

S I. C.I=xSt5 r§BBu=6X 10000 609X100=200 203 
. S. I=!SfxC. I. 

=|gfXRs 57. 1« 6^. 

=Rs §§§xi||^=iRs ^®=Rs 56.4® Ans 


Example 3. The interest on a given sum of money 
for one year is Rs 26 4o. and the compound interest for 
two years is Rs 53. 13® , find the rate per cent 

Sol. Simple int. for 2 yrs = Rs 26 4®.X2=Rs 52 8® 
and compound interest for 2 years =Rs 53 13® 

.’ difference between the C I. and S I =Re. 1. 5®. 

in S.L and C I. the mt. for the first year is the same 
■ Re 1 5®. IS the mt on Rs. 26. 4® for one year 


rate 


_fixi00. 


=5 p. c. Ans. 


26ixi 

Example 4 A sum of money put out at compound in- 
terest for 2 years amounts to ;^^540 16s and in 3 years to 
£562. 8s 7 68d Find the rate of interest. 


Sol Evidently /562 8s. 7 68d — ;^’540 16s, t e., 
£21 12s. 7’68d {£-^i-^-) is the interest on j^’540 16s 
for 1 year 

. interest on Rs. 100 for 1 yr.=-jij%TX 100X^/;f^^-=:4 
reqd rate is 4 p c Ans. 


Example 5. What annual payment will discharge a 
debt of Rs. 6305 in 3 years, the rate of interest being 5 per 
cent compound interest ? 

Sol Suppose the annual payment is Rs 100 
. Rs 100 are to be paid after one year 
.*. Pnncipal=Rs. lOOX JSf=Rs. 

Again Rs 100 are to be paid after 2 years, 

•. Principal=Rs 100Xig-Jxi§2=Rs 
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Again Rs. 100 are to be paid after 3 years, 

.* Principal is Rs. I00x|§f X'j§^=Rs 

Total sum=Rs -“-§F+i£J?'i + ^§§F=Rs. 

If the Principal is Rs -“irWr ' the annual payment is 
Rs 100, if the Principal be Rs. 6305 then the annual pay- 
ment will be=Rs 100 X 6305 

=Rs ^®^«^=Rs. 2315. 4ff Ans 

Example 6 A man borrows a certain sum and pays 
back m 2 years in two equal instalments If compound 
interest is reckoned at 4 per cent and if he pays back 
annually Rs 676, what sum did he borrow ^ 

Sol Since the annual instalment=Rs. 676 and 
rate =4%. 


The reqd sum=Rs. 676 X , 7 ~~ + Rs. 676 

100 -f- 4 


x(- 


\ 


100 

\]no+4i 
~Rs 650 + Rs 625 
=Rs 1275 Ans. 

Example 7. Divide Rs. 5854 8a: between A and B 
so that A’s share at the end of 7 years may be equal to B’s 
share at the end of 9 years, C I being at 4 p c 

Sol By the question 

(A's share) (1 share) (1 + inc)® 


t.e 


A’s share^, ^ i 3_876 


Now divide Rs. 5854 8a m the ratio of 676 .'625 
. 676 +*625- 1301. 

.*. A's share=i^r of Rs. 5854j = Rs 3042 ) 
pnd *. B’s share=Rq. 5^54 8ci — 3042 > Ans. 

?=R5. 2812 8a ) 
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EXERCISE 146. 

1. On what sum will the difference between the 
S I. and Cl for 3 years at per cent amount to £‘b. 
15s l\d ? 

2 The difference between the simple and the com- 
pound interest on a certain sum for 3 years at 3l per cent 
is £3. 8s. Find the sum 

3. A sum of money put out at C. I amounts to 
Rs 2420 in 2 years and to Rs 2662 in 3 years Find the 
sum and the rate 

4. A certain sum put out at C I amounts in 2 years 
to ^270 4 and m 3 years to 1^^281 216. Find the sum and 
the rate. 

5 On what sum of money will the C I for 2 years 
be the same as the S. I on £9-^5 for 10 years, the rate of 
interest being 5% ’ 

6 I borrow money at 3% simple interest payable 
yearly and lend it immediately at 3p c interest payable half- 
yearly receiving C I for the second half-year and gam 
thereby Rs. 660 at the end of the year What is the sum 
of money which I borrow ’ 

7 The C. I on a sum for 3 years at 5 per cent is 
^331. Os 3d , what is the S. I. ? 

8^ The C. I, on a certain sum for 2 years at 5 p c. 
^^ £ 17. Is 8d , find the C I on the same sum for the 
same time at 4 p c 

9 The difference between simple and compound 
interest on a sum of money for 3 years at 5 per cent, is 
£l 12s 6d, Find the sum 

10. I buy a house on the condition that I shall pay 
£500 now, if425 one year hence and ;^'289 two years 
hence What would oe the cash value of the house, 
compound interest being calculated at 6i p c ’ 

11 The interest on a given sum of money for one 
y&sx is ^26 and the compound interest for 2 years is 
£55 04 , find the rate per cent. 
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12 What annual payment will discharge a debt of 
Rs 8200 due in 2 years at the rate of 5 per cent, compound 
interest ’ 


13 A sum of ^12193 15s. is borrowed to be paid 
in 3 equal annual instalments Find the instalments, if the 
rate is 4 per cent compound interest 

14. Divide £820 into two parts so that their amounts 
after 2 and 3 years respectively at 5 per cent, compound 
interest may be equal. 

15 What sum of money will amount to Rs 3528 
in 2 years at 5 per cent and what will it amount to in 2 
more years ? 


16 A sum of money is borrowed and paid back in 
two equal instalments of Rs 8820 allowing 5 per cent, per 
annum compound interest. What is the sum borrowed > 

[Burma, 1924] 

17. Divide £6375 between A and B so that A’s share 
at the end of 3 years and B’s share at the end of 2 years 
if put out at 4 per cent compound interest may be equal 

18 The third year’s interest of a sum put at 4 p. c 
compound interest was 16s 7*68rf. more than that of the 
preceding year. Find the sum 


19 Divide £6305 into three sums such that their 
amounts by compound interest at 5 p r per annum for 
2, 3 and 4 years respectively shall be equal 


20 A placed a sum of money for 3 years at 5 p. c, 

simple interest, and B placed out an equal sum at the 
same rate for the same time at compound interest and 
thereby gained ;£^26. 13s 4d. more than A What money 
was placed out by each ? ^ 

21 A man left 45909 for his sons A and B who 

are 15 and 13 years old in such a way that of their shares 
be invested at 2 per cent, compound interest, they shall 
receive equal amounts on reaching 18 years of age How 
did hp divide the money ^ ^ 



CHAPTER XXVn. 

PRESENT WORTH AND DISCOUNT 

§ I A sells a horse worth Rs. 500 to B but B instead 
of paying to A the price of the horse in cash money, 
promises to pay after 6 months. Evidently A will charge 
something more than Rs 500 from B, namely the interest 
of this money for 6 months Suppose that the rate of 
interest is 4 p c so that the interest on Rs 500 for 6 
months is Rs 10 and hence B shall pay Rs. 510 for the 
horse after 6 mouths, but if he had paid cash then he 
would have paid Rs 500 only for the horse In this 
case, Rs, 500 is said to be the Present Worth of Rs 510 
due 6 months hence and Rs. 10 is called the Discount on 
Rs 510. Ei^idently, therefore, the interest on the Present 
Worth ts the discount on the amount due some time 
hence, t e , 

Discaunt?=lnteres<: on Present Worth , 
and Amounts Present Worth + Discount 

§2 Def The Present Value or Present Worth 
of a sum due at the end of a certain period, is the sum 
which with Its interest for the given period, will be 
together equal to the sum due 

The sum due is also called the Amount 

The True discount (briefly, discount) is the difference 
between the sum due and its present worth. Hence 
discount IS the deduction made for the payment of a sum 
of money before it is due It is of two kinds 

{») True discount 

(ti) Banker's or commenal discount 

§3 To find the discount. 

Observe the following examples — 

Example 1. Fmd the discount on R^ 350 due at the 
end of 4 years at 5 p, c 

465 

F 30. 


1 
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Sol. V the jnt. on R&. 100 for 4 yrs. at 5 p. c,=Ss. 20 
the amount of Rs- 100=Rs. 120, 
i.e,t the discount on Rs 120=R5. 20, 

„ „ „ Re. 1 =Re. 

. ,r „ „ Rs 360=Re. fs®T5X360 

=Rs. 60. Ans. 

Note Interest la celcukted on the Fnncipal but the disGoitnt 
IS calculated on the amount 

S4 To find the Present Worth. 

The following solved examples will illustrate the 
method — 


Example 2. Find the present v/ortb of £721 due 9 
months hence at 4 p c. 

Sol. '. the int. on £100 for 9 months at 4 p. c.=£3, 
amount of £100 after 9 months=£l03 , 

1 e , the present worth of £103 =£100 , 

« „ of £l =£^t 

„ of £721 =£i§§x721 

=£700. Ans. 

§5 When Present Worth and Discount are reckoned 
at Compound Interest, we shall find the amount of 
Rs 100 or £l00 at C. I. for the given time at the given 
rate, and proceed as before 


Example 3. Find the Present Worth and Discount 
of Rs 2112. Sa. due 2 yrs. hence, at 4 p. c Comp. Interest. 

Sol. At 4 p. c C I for 2 yrs. Re 1 amounts to 
Rs (^04)^ 1 e , Rs 1 0816, 
Present Worth of Rs, r08I6=Re. 1 


II n 






Re. 1 =Re, 
Rs. 2112 5= Rs. 




1*0816 
2112 5 
1 0816 


P W =Rs 1953. 2a 
Discount=R3 2112, 8a — Rs 1953. 2a 
= Rs 159 6a Ans 


Ans. 
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EXERCISE 147. 

Find the discount on (1 — 5) — 

1 Rs. 1270 due 7 months hence at 10 p. c. S I. 

2 SlOSl 5s. due a year hence at Si p c. S.I. 

3 £520. 17s 6d. due 34 yts hence at 44 p c. S.I. 

4 Rs 135 14a. Sji due 3t yrs hence at 44 p. c. S I. 

5. £2450. 18s. 9d due 34 yrs hence at 3| p c Cl. 

6 What discount at 5 p. c. simple interest must be 

allowed for present payment of £2200 due 2 yrs hence ? 

Find the present worth of (7 — ll) — 

7. £870 due 24 years hence at 34 p c. S I. 

8. Rs. 223 7a due 10 months hence at 3| p c. S.I 

9. £769 5s due 84 years hence at 4 p c. S.I 

10 £587 18s 9d. due 6 months hence at 44 p. c SI 

11. £9724 Is due 4 years hence at 5 p. c C I 

12 Find the present worth of Rs 545 11a. 8^ due 
2 yrs hence at 4% compound interest. 

13 If the discount on a sum of money due 6 months 
hence at 8 per cent be £7. 10s. Il4d>, find the Present 
Worth of the sum 

14. What must be paid in cash in order to clear 
off a bill Rs 297. 7a, 6p. due m 3 years 6 months, 
simple interest being calculated at 4 p c per annum ’ 

15 If money IS worth 5i p c per annum, what sum 
of money will discharge a debt of Rs. 8175 which falls 
due after 5 months ^ 

16 Find the present worth of £241. 12s. 4il. 

146 days hence at 44 p c per annum ? 

17 Find the difference between the interest on 
Rs 2466 10a 8^. for 2j years at 54 p. c. and the discount 
on Rs 2839. 12a. due 2f years hence at the same rate. 
Explain the result 

18 What sum of money paid down will discharge a 
debt of £1000 due in two equal half-yearly instalments, 
simple interest being at 5 per cent ’ 

19 If Rs. 6760 be due three years hence, allowing 
compound interest at 4 per cent per annum, what sunt 
will be due at the end of the first year ? 
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INVERSE CASES OF DISCOUNT 


§6 All inverse questions on discount can be easily 
solved just like those on interest, if it is remembered that 
the interest on present worth is equal to the discount on 
amount due 

§7 To find tlie sum or Amount. 


Example 1 What is the sum due years hence, 
whose discount at 4 per cent is £192 6s 2d ? 

Sol Suppose the sum is £l00. 

. int for 8^ yrs at 4 p. c =;^-V'X4 

the amount of 100 =;^)100 + -^§“) =£^^- 

and •. ;^‘192 6s. 2d =£l92fs =/'W, 

. (a) By “Rule of Three,” we have 

£^^- £~iz'’' £'^^ required amount. 


. theamountT§^rX-a^^X^=;^^Y-I=;£'769 5s Ans, 
(b) By Unitary Method, 

£^§^ IS the discount on £^^ 

£\ „ „ on £^^°- X 

• •£'%^~u „ on X X 

~£~-r'^=£l69. 5s Ans. 


Aliter. Present worth ~ 


4X8i- 


XlOO 


=£576. 18s 9d. 


sum due =P W. + Discount 
. . reqd sum=;^576. 18s 9d +^192 6s 3d. 

=^769. 5s Ans 

Example 2. If the present value of a bill due 8 
months hence at 4i% is Rs. 66 lOa 8^., find the bill. 


Sol. . interest on present worth= discount on the sum 
(Rs 66 1 Per 8j» ) X S X 9 
100X12X2 
200X8X9 


discount^ 


3X100X12X2 


= Rs. 2. 


bill=Rs 66 10a. 8^ +Rs 2 
=Rs 68, lOff. 8j> Ans 
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Example 3 On what sum of money due at the end 
of 2 years does the discount at 5 per cent compound 
interest amount to £54 13s 4d ? 

Sol. Amount of £l00 for 2 yrs. at C I =£l00(i§u)* 
=£lOOX|^x^=£iAi. 

Discount of £100=£^. 

IS the discount on £it‘^ 

. £1 IS „ on£±tix^ 

.■ £54 13s. 4d or£-i|*is „ on£ 4 ^X^rXift 
=£588. Ans 

EXERCISE 148 

What IS the sum due {1 — 3) — 

1 9 months hence, whose discount at 4 per cent, is 

Rs 1200 2a ’ 

2. 3^ years hence, whose discount at 44 per cent, is 
£70. 17s. 6d. ’ 

3. 245 days hence whose discount at 3 } per cent is 
£12 16s 8d.’ 

4. If the discount of a bill due 1 year 8 months hence 
at 44 per cent, be £35 5s , find the sum 

5 Whai sum due 9 months hence at 34 per cent is 
worth Rs 850 now ? 

6 If the present value of a bill due 15 months hence 
at 2f per cent, be £631 10s , find the sum. 

7. On what sum of money due at the end of 2 years 
at 4 per cent compound interest does the discount amount 
to £34’ 

8. The true discount on a bill due 8 months hence 
at 24 per cent, is £176 14s 8<f , find the amount of the 
bill 
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§8 To find Time. 

Example 4 When 2 S the sum due, if the discount on 
Rs 23. 5a. 4p. at per cent amount to Re 1. 7a 4j> ? 

Sol Amount— Discount— Present worth, 

here the P W is Rs 23 5a 4^.— Re 1. 7a. 4^ 
=Rs. 21. 14a=Rs.-H^, 


and . int on Rs at 1| p c is Re 1 7a Ap. or Rs M. 


Time= 


Int.XlQQ f|x 100 35X100. 


Principal X Rate 


=4 years 


24 

Ans. 


3X8 

175X5 


Rule 


Ttme— 


Discount'X 100 
P W xRate 

EXERCISE 149 


When 13 the sum due, if the (1 — 5) — 

1. P W. of Rs 9265 at 4| p c. be Rs 8500 ? 

2 „ „ £653 at 3^ p c. be £640 > 

3. „ „ £241 123. 4tf at 4^ p c. be £237 lOs. ? 

4. Dis on Rs 2516 4a at6ipc be Rs 482. 14a. 8i> ? 
5 Discount on £355 5s at 41 p c be £5 5s 

6. If the present worth of £668 5s 7^d. at 5 per 
cent, be £568. 15s , find when the sum is due. 

7 If Rs 165 14a IrV^ be the discount of a debt of 
Rs 2820 at simple interest at the rate of 3| p. c,, how many 
months before due was the debt paid ? 


§9. To find Rate 

Example 3. At what rate per cent does the discount 
on £1378 in one year four months amount to £53 ^ 

Sol '. Present worth= Amount— Discount 

in this case P W.=£l378— £53=£l325 and the 
interest on it in 1 year 4 months is £53 


Rate= 


Int X 100 


53 X 100 


Principal X Time 1325 X 1 J 


=3 years Ans 


Hence the Rule Rate 


Discount X 100 


P W X Time 
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EXERCISE 150. 

1. If the discount on Rs 2261 5a 4^. due 14 years 
hence be Rs 128, what is the rate’ 

2 "What is the rate of interest if the discount on 
387 7s 7id payable at the end of 3 years be £41 10s. 
\d ? 

3 What IS the rate, if the present worth of Rs 8175 
due in 5 months is Rs. 8000 7 

4 What is the rate of interest, when discount on 
Rs 41204 4£r 8/i due 9 months hence is Rs 1200 2«. 7 

5 The P W. of Rs 1321. 8a due 2i years hence is 
Rs 1200, 6nd the rate of interest- 

6 What IS money worth when the discount on £481. 
Ss 2\d due 4 months hence is £5 3s 2kd. ? 


§10. Some Important Typical Examples. 

{a) To find the sum when dtjference between inteKst 
and discount on the same suuu, rate and time are given. 

Example 1 If the difference between the interest and 
the discount on a certain sum of money for 2 years at 5 p-c. 
IS Rs. 2 13a 4^ , find the sum 

Sol Suppose the sum =Rs 100 

Interest for 2 years at 5 p. c =Rs 10 
Amount,, „ „ „ =Rs. 110 

. Discount on Rs 110 =Rs 10 

. . Discount on Re. 1 =Rs 

Discount on Rs 100 =Rs. r^X 100s=-Vi^ 

DifF between discount and interest on Rs 100 
=Rs 10-Rs -W=Re. if, Rs. 2. 13a 4^=Rs. 

Re IS the difference on Rs 100 


Re 1 
Rs. V 


„ on Rs. 100 X 

on Rs 100 X X ■^=Rs. 
~R^ 311 10a. 8p Ans 


II 


II 
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An important Rule 

The dtffetence between the interest and the discount 
on a sum of money is equal to the interest on the discount 
Sum = Present Worth + Discount, 

Int on Sum =Int on P W + Int on Discount, 
but Int on P. W =Discoant on the Sum. 

. Int on Sum=Discount on Sum + Int. on Discount, 
/ e , Interest on Sum - Discount on Sum = Interest on Discount 

It follows therefore that interest is always greater than 
the discount. 

(i>) To find sum and time when interest and dis- 
count on the same sum and rate are given 

Example 2 The interest on a sum of money at 4 
p c. is £67, 4s and the discount on the same sum for the 
same time at the same rate is £60 What is the sum and 
time ? 

SoL .* Int on Sum-“Discount=Int on Discount 
. £67. 4s — £60, } e , £ 75 = Int, on £60. 

•• £l=Int onfi^Y 

! s 

' £67|=Int.on£^^4^=£560, 

1 -% 

< e , the required sum =£560 Ans 
Hence the Rule, 

Interest— Discount 

Now the question is “ In what time the interest on 
£560 at 4 p c. will be £67 4s ?” 

' Time= ^°f^rest x IQQ _ (£67. 45.) X IQQ 
Principal X Rate~ £560 X 4 
336X1 00 , 

5X560X4 ■Ails. 

(c) To find sum and rate when interest and discount 
on the same sum and time are given 

The method is the same as m Example 2. 
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(d) To find ihe Ume when interest and discount an 
different sums are given. 

Example 3 If the interest on Rs- 8500 at 4i per 
cent, be equal to the discount on Rs 9265 for the same 
time at the same rate, when is the latter sum due ? 


Sol. Int on Rs 8500=Discounton Rs. 9265, 

. Rs 8500 is the P. W of Rs 9265 
. Int on Rs 8500 =Rs. 9265 — Rs 8500=Rs 765, 


Time 


765X100 


-2 yrs Ans. 


8500 X4i 

(e) To find the rate when interest and discount on 
different sums are given 

The method is the same as m Example 3 above 


O') To find discount for a greater period when the 
discount for the less period is given 

Example 4 If Rs 8 be allowed as discount off a bill 
of Rs 80 due 6 months hence, how much should be allowed 
off a bill of the same amount due IS months hence ^ 


Sol Rs 8 IS 6 months’ discount on Rs 80 

. Rs. S IS 6 months’ mterest on Rs 72 

. Rs 20 IS 15 months’ mterest on Rs 72 

t.e , „ „ „ , discount on Rs 92. 

Discount on Rs. 92=Rs. 20 
„ on Re. l=Re §§ 

„ on Rs 80=Rs |§X80=Rs 

required discount=Rs 17 6o S-fsP Ans. 

EXERCISE 151. 

1. If the mterest on Rs 50 at 44 p c be equal to 
the discount on Rs. 59 for the same time at the same rate, 
when is the latter sum due ^ 


2 If the discount on £2830. 15s 7ld. be equal to 
the mterest on £2784 7s. 6d. for the same time, find the 
time, the rate of interest bemg 5 per cent 

3 The difference between the interest and discount 
on a certain sum for 9 months at 4 per cent, is Rs. 2 13a. 
Find the sum. 
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4. The mtere-^t on Rs 250 at 3 p. c is equal to the 
discount on Rs. 265 at the same rate and for the same 
time. Find the time 

5. The interest on Rs 1462 8m at a certain rate for 
4 years is equal to the discount on Rs 1725 12m for the 
same time at the same rate What is the rate per cent ’ 

6 The discount on a certain sum at 2^ p c. is £19. 
12s and the interest on the same sum for the same time 
and rate is £26. i9s. Find the time, 

7. If the present value of a bill of £3820 6s 3<i. 
due 5 months hence is £3750, what is the present value 
of a bill of £3876 11s 3d, due 9 months hence at the 
same rate Find also the rate of interest 

8 At what rate per cent will the interest on £3729. 
7si 6d. in 4 years, be equal to the discount on £4661 14s, 
^d for the same time ? 

9. The interest on a certain sum of money for a 
certain time is Rs 36 and the discount for the same time 
IS Rs. 30 , hnd the sum 

10 If Rs. 12 be allowed at 6 months’ discount off a 
bill of Rs 132 and at the same rate of interest Rs. 40 be 
allowed off a bill of Rs 240, for how long a period had the 
latter bill to run ’ 

11, The discount on Rs. 275 for a certain length of 
time IS Rs 25 , what is the discount on the same sum (t) for 
double the length of time, {n) for half the length of time ? 

12, A tradesman marks his goods with two pnces, 
one for cash money and the other for credit of 6 months , 
what ratio should the two prices bear to each other, the 
rate of interest being 7^ per cent ? If the credit price of 
an article be Rs. 332, what is its cash price ? 

13, A man bought a house for Rs 1100 and sold it at 
once for Rs. 1217. 8<r. allowing the buyer 5 months’ credit. 
Money being worth 3|% per annum, what was the gam 
per cent ’ 

14 If Rs, 10 be allowed as discount off a bill of 
Rs 50 and at the same rate Rs 25 be allowed oE a bill 
of Rs 150, due at the end of 8 months, for how long a 
period had the first bill to run ? 
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15 If £6 be allowed as discount off a bill of £56 
for 8 months, find the amount of another bill, of which 
£30 IS allowed as discount for 20 months 

16. If Ks. 5 be allowed as discount off a bill of 
Rs 125 due a certain time hence, what should be the 
discount allow ed off, if the bill had twice as long to run l' 

17 If £2652 5s be dne 3 years hence, what sum 
will be due at the end of 1 year, if compound interest is 
allowed at 3 per cent ’ 

18 A grocer buys 480 mds. of sugar for Rs 6135 
payable at the end of 3 months and on the same day sells 
them at Rs. 12 11a per maund ready money. What 
per cent does he gam or lose by the transaction reckoning 
interest at 9 per cent, per annum ? 

19 I buy a horse for £40 and sell it for £45 at a 
credit of 8 months What do I gam per cent , reckoning 
money worth 6 per cent, per annum ? 

20. Eight copies of a book can be bought for a 
certain sum payable at the end of a year, but for a cash 
payment 10 copies can be had at the same price What 
is money worth ’ 

21 The interest on £720 for a certain time is £18 : 
find the discount on the same sum for the same time 

22 The interest on a certain sum for two years is 
£60, while the discount on the same sum due three years 
hence is £80 Find the sum and the rate per cent. 

23 £259 7s. IS due 4 years hence and £l73 18s 
5 years hence What sum at the present time is equivalent 
to both these sums, calculating interest at 3i per cent. ’ 

24 A book sent from England costs me (including 
Is 6d postage) 16s. Id, my book-seller allowing me two 
pence m the shilling as discount on the published puce 
What is the published price ? 

25 The interest on a certain sum of money for 3 
months at 5 per cent, exceeds the discount on the same 
sum due 3 months hence at the same rate by 11a. Find 
the sum 
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§11 Banker's Discount. 

In all comtnerical transactions when a man buys 
goods, he frequently does not pay “cash" for them but 
gives what is known as a Bill of Exchange, which is an 
agreement for paying the price after a certain time The 
following is a form of a bill of exchange, which is always 
drawn on a stamped paper 



Bill of Exchange. Rs 10100 Due on June 7, 1916. 




Xt 

a et 



STAMP 


§3 

"O 

Lahore 

January 4, 1916. 

Five months after 
or order the sum 
Hundred Rupees for 

payable at T 
Bank Ltd , 
Bnj Lai 

date pay to myself 
of Ten thousand One 
value received. 

To 

L Brij Lai, 

Calcutta 

Accepted, 

National 

Harprasad. 


Here Brij Lai has bought from Harprasad goods worth 
Ks lOiOO {face value of the bill), but does not pay in cash. 
He promises to pay later on, say after five months 
Harprasad, therefore, draws up the bill of exchange as 
above and forwards it to Brij Lai for his “acceptance.” If 
the latter agrees to it, he signs his name across the bill 
with the note that the money can be obtained from the 
bank named there, on the date agreed upon Brij Lai is 
said to “accept” the bill,^ which he returns to Harprasad. 
It IS said to be drawn “at five months " 

The date when the bill is “drawn" is January 4. 
Five months (always calendar months) from that date will 
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be June 4 But Harprasad cannot legally claim the 
money till three days after this, called “Three Days of 
Grace”, pass 

The date when the bill (matures," t c , when the 
money becomes legally due, is June 7 Harprasad, therefore, 
cannot claim the money of the bill nil June 7, when 
he will present it to the Punjab National Bank and receive 
Rs lOlOO of Brij Lai’s money The whole transaction is 
then closed 

But there is another way, which is very generally 
adopted, m which Harprasad might proceed Suppose in 
the interval between January 4 and June 7, Harprasad 
wants money very badly — he may then take the bill to a 
banker or a broker and ask him to discount it. If the 
banker is willing and can pay the money, then he keeps 
the bill with him and, in exchange, pays over to Har- 
prasad somemoney in ca<5h On the 7th June, when the 
bill “matures," the banker presents the bill to the 
Punjab National Bank and receives Rs 10100 of Brij Lai’s 
money and here the whole transaction is closed 

Now the question arises, — how much does the banker 
(or broker) who “discounts” the bill pays to Harprasad ? 
If he pays the true present value of tne Rs. lOlOO, he 
makes no profit for himself It is, therefore, the custom 
for the banker to pay in cash the face value of the 
bill minus the simple interest on it for the interval the 
bill has yet “to run," * e., the number of days from the 
date on which the banker discounts it up to June 7 

Banker’s discount is, therefore, the same as the 
simple interest on the bill for the unexpiredtime. 

It is also known Practical or Commercial Discount 

§12 The person who draws the bill is called the 
drawer, and the person on whom it is drawn is called the 
drawee or acceptor In the above example Mr. Harp'asad 
IS the drawer and Mr. Brij Lai the drawee The person 
to v7hom the money is to be paid is called the payee 

A Promissory Note is also a contract (rr promise) for 
a certain sum of money on a certain date to a person 
named, or to his order, or to bearer It differs from a bill 
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of exchange only in this respect that it is written by the 
debtor instead of by creditor. The form of a promissory 
note IS given below. 


To Mr Harprasad January 4, 1916 

Five months after date, I promise 
to pay to Mr Harprasad or his order, 
the sum of Ten Thousand and One Hundred 
Rupees, for value received. 

Rs. 10100 Bri] Lai 


STAMP ; 


The bill shown above leads to the following question — 

Example 1 Harprasad draws a bill, whose face value 
IS Rs 10100 on January 4 at 5 months and offers it to 
a banker on March 26 to be discounted If the banker’s 
rate of discount be 5 p c. per annum, what will he pay for 
the bill ? 

Sol ' ■ the bill IS drawn on January 4, ’ it is legally 
due on June 7 Since it is discounted on March 26 . it 
has yet “to run,” from March 26 to June 7, t e., Ti days. 

Now the banker’s discount =simple interest on 
Rs. 10100 for 73 days at 5 per cent =Rs. 101 , 

. the banker discounts (or buys) the bill for Rs. 10100 
minus Rs 101=Rs 9999. Ans 

Note 1 The banker keeps the bill with him up to June 7 
when on presenting it to the bank, he gets Rs 10100 

2 The tnte present value of Rs 10100 for 73 days at 6 p c 
can be found to be Rs 10000 and hence tnta discount is Rs 100 
Since the banker pays for the bill only Rs 9999 instead of Rs 10000 
he makes a gam of Re 1 

The fact is expressed by saying that banker’s discount 
is greater than true discount by Re 1 

Note 3 One month from January 31 (the last day of the 
month) will lead to February 28 or g9 (the last day of the month) 
* 0 , the word month always means 'calendar month ' 
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Example 2 A banker discounts a 2 months’ bill of 
Rs. 1000 at 3% discount What rate of interest per annum 
IS he charging ^ 

Sol. Banker’s discount=Rs. " ^qq ' x 5 

he advances Rs 995 in payment of the bill and m 
2 months’ time he gets Rs 1000, t. e , the interest on 
Rs 995 for 2 months is Rs. 5 


, 5X100 , 3 . 

rate of interest* per cent Ans. 

395 

§13 The following facts should be clearly understood 

1 The discount on a billssint on the true P W of the bill, 

2 Banker's discount on a bill = interest on the bill 

and . banker’s discount— true discount=interest on 
(bill— true P W )=int on true discount, and 
banker’s discount*true discount+int on true discount 
= amount of true discount 

Example 3. If Rs 120 is the true discount on 
Rs 4120 for 9 months, for how long is Rs 120 the true 
discount on Rs 6120 at the same rate ^ 

Sol. Rs 120 IS the true discount on Rs 4120 , 

. Rs 4000 IS the true P W. of Rs 4120 
Rs 120 IS the interest on Rs. 4000 for 9 
months at a certain rate 


Rate* 


120X100 
4000 X /j 


=4% 


Again, Rs. 120 is the true discount on Rs. 6120, 


Rs 120 is the mt on 
time at 4 per cent , 

, , 120X100 

. required time=--Q— 


Rs 6000 for a certain 


year =6 months Ans. 


Example 4 The banker’s discount on £604 at 5% 
IS the same as the true discount on £611 11s. for the same 
tune at the same rate Find the time 


Sol. int on £604* true discount on £611 11s 

= Int on (trueP W of £611. 11s.) 
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£604 =true P W of £611 11s. 

£7 lls =true discount on £611 11s 
t. e £7. lls =mt. on £604 at 5% for a certain time , 

. . £-Wxi00 

the required time—- — — year 

=3 months. Ans 
EXERCISE 152. 

1 What rate of interest do I get for my money 
when, in discounting a bill due in 10 months, I deduct as- 
discount 4% of the total amount of the bill ? 

2 At what rate p c will the banker’s discount 
on £6452. 10s. 8d. due 4 years hence amount to £1613 
2s 8d ’ 

* 

3. The difference between banker’s discount and 
true discount on a sum of money for 3 months at 5 per cent. 
IS Rs 16 10a 8^ Find the sum 

4. Find the banker’s discount on a bill of £l42 17s 
lOd drawn on May 1 at 4 months and discounted on June 
15, rate of interest being li per cent 

5 A banker in discounting a bill due m 6 months 
at 6 per cent charges 9s more than the true discount. 
Find the amount of the bill 

6. The present worth of a certain sum due in 3 years 
at 5 p c compound interest IS £416 13s id, what is the 
discount 7 

7. If the true discount on a sum due in 1 year, be 
f ^ of the banker's discount, what is the rate p c of simple 
interest ^ 

8. The true discount on a certain sum due 7 months 
hence is £8 15s. and the banker’s discount on the same 
sum for 7 months £8 18s id , find the sum and the rate 
per cent per annum. 

9. How much less than the true P W will a banker 
give for a bill of Rs 9504, due in 7h months, interest at 
?P c ’ 

10. What will a banker retgin op discounting a 
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bill of Rs 127S0, drawn on the 4th March at 10 months 
and discounted on 14th August at 5 per cent ’ 

11 A bill was drawn on hlay 14 at 2 months and 
was discounted on July 2 at 8^ per cent If the Banker’s 
gam was Is 4d , for what sum was the bill drawn ^ 

12. A person discounting a bill 8 months before it is 
due, at 6 per cent receives £2 6d less than the amount 
of the bill , what was the bill drawn for 

13 A bill for £126 5s was drawn on March 9 at 
5 months, interest being calculated at 5% , the discount on 
the bill was £l 5s 3d On what date was the bill discounted 1 

14 A banker discounted a bill 9 months before due 
and found that he would have of what he deducted 
as discount if he had reckoned true discount Find the 
rate at which interest was calculated 

15 A bill broker pays £242 19s 8d for a bill of 
£243. 6s. 8d. discounted 12 days before it is nominally due 
At what rate did he reckon the discount ? 

16 A bill for Rs. 2625 is discounted and the discount 
charged amounts to Rs 18 6a If the rate of interest be 

per cent , find how many days the bill has yet to run 

17 The interest on a certain sum for 10 years is 
greater than the true discount on the same sum, due m 10 
years, by one-quarter of the discount Find the rate which 
IS the same in both cases. 

18 The true discount on a sum of money for 3 
months is Rs 150, and the commercial discount for the 
same time and rate is Rs 151 2a Find the sum of money 
and the rate. 

19 The true discount on a certain sum due in 3 
months at 4% is £17 5s Find the banker’s discount and 
the sum. 

20. The true discount on a sum of money for 6 
months is £12 and the banker’s discount for the same time 
and at the same rate is £12 10s . what is the sum and the 
rate of mterest ’ [Nagpui 1929] 


F. 31. 



CHAPTER XXVIII 


BANKRUPTCY, TAXES. RATES, COMMISSION, 
BROKERAGE AND INSURANCE, 

§1 Bankruptcy or Insolvency. 

A tradesman becomes bankrupt or insolvent when 
his debts exceed his property. His debts are called 
liabilities and his property is called his assets By pro- 
perty we mean cash, book debts, » e , the money other 
persons owe to the bankrupt and immovable property such 
as buildings, machinery, land, etc. 

It IS clear that the bankrupt cannot pay to his creditors 
the full amount of their money If his assets are f of his 
liabilities he shall pay j of their money, te, 12a per rupee 
or 1 5s per £, This 1 2a per rupee or 15s per £ is called 
dividend 

Suppose a tradesman owes bis creditors Rs. 6000 and 
his assets are Rs 2000 , what dividend shall he pay in the 
rupee ? We shall solve the example thus 
for Rs, 6000 he can pay Rs 2000 
for Re 1 he shall pay Rs ISBn=Re i, 
t e ,5a, Ans 

Note Dividend in the £ or Re = Assets— Liabilities 

whence Assets = Liabilities y Dividend 

and Liabilities = Assets — Dividend 

§2. We shall now solve some examples for illustration. 

To find dividend in the rupee or £, 

Example 1 A bankrupt’s assets amount to Rs 5497, 
8a. and his liabilities are Rs. 7330 What can he pay in 
the rupee, and what shall a creditor receive for his claim 
of Rs 1275 ? 
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Sol. (t) Dividend in the Re.=Assets — Liabilities 

=Rs. 5497 8a — Rs 7330 
=Re I or 12a. Ans 
(») For Re 1 he can pay Re 5 
.• for Rs. 1275 he shall pay Rs 1275 

{. e , Rs. 956 4a Ans 

To find Liabilities. 

Example 2 A banhrnpt's assets were Rs 5333 5a 
4^ and he paid a dividend of lOa Sp, in the rupee , what 
were his liabilities ’ 

Sol. Liabilities=Assets — dividend 

=Rs 5333 5a. 4i>.— 10a 

=Rs. 8000. Ans. 

To find Assets 

Example 3. A bankrupt’s liabilities were Rs. 1866 
10a. Si>. and he paid 13a 4i> m the rupee, find his assets. 
Sol Assets= Liabilities X Dividend 

=Rs 1866 10a Sp.'x I3a. -ip. 

=Rs 

=Rs iigoa=Rs. 1555. 8a imp. Ans. 

Example 4 A bankrupt can pay 10a in the rupee , 
bad he Rs 2000 more, he could have paid 12a in the rupee 
Find the amount of fais debts and assets 

Sol. ■ 12a — lOtt =2a =Re, ^ 

be could have paid Re i more on Re 1 of his debts. 

’. he could have paid Re. 1 more on Rs 8 of his debts 

.. „ .. „ Rs 2000 „ Rs 2000X8 „ 

Hence his debts are Rs 2000x8=Rs 16000 ) . 
and his assets are 10a X 16000= Rs 10000 j 

Example 5 A bankrupt has book debts, equal in 
amount to his liabilities , but on Rs 6000 of such debts 
he can recover only 12a. in the rupee and on Rs 2400 
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only \a in the rupee and the expenses of the liquidation 
are Rs 366 10a 8^. if he pays 13a 4^ m the rupee, what 
IS the amount of his liabilities ? 

Sol (i) On Re 1 the bankrupt loses (16a — 12a ) or 4a 
on Bs. 6000 he will lose Rs 6000Xi=Rs 1500. 

(m) On Re. 1 he loses {16a — 4o ) or 12a 

on Rs 2400 he will lose Rs. 2400Xf=Rs 1800 
the total loss including the expenses of bankruptcy 
=Rs. 1500 + Rs. 1800 + Rs 366. 10a %p 
=Rs 3666 10a.8^=Rs 

His creditors lose (l6a— 13^c) or |a. in the rupee 
ia =Re h 

Now Re. i IS the loss on Re 1 of liabilities 

. Re 1 „ on Rs 6 

.. Rs on Rs exi-ifo-h Rs, 22000. 

. bis liabilities=Rs 22000. Ans. 

§3 Preferential Claims. 

Rent, servants’ wages, etc are called preferential claims 
and they are always paid in full before the dividend is 
declared 


Expenses of winding up a concern t, e 

Expenses incurred in getting a bankruptcy sanctioned 
in collecting the book debt, and in arranging payment to 
the creditors are also, like the preferential claims, deducted 
before the dividend is declared. 


Example 6. The assets of a bankrupt amount to 
Rs. 5621 and the liabilities to Rs 7682 If Rs 525 8a be 
the preferential claims and Rc 324 8a. the expenses of the 
winding up, find the dividend declared in the rupee 


Sol. Assets after paying the preferential claims and 
expenses of winding up=Rs 5621 — (Rs 32+ 8a +Rs 525 
8a.)=Rs. 4771, 

and liabilities after paying the preferential claims 
=Rs 7682-Rs 525 8a.=Rs 7156 8a 


.'. Dividend= 


Rg 4771 
Rs. 7156 8a. 


=Rs 


4771X2 

14313 


— Re § or 10a 8^, Ans 
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Example 7. A creditor receives on a debt of £1280, 
a dividend of 11 s. id in the £ and he receives a further 
dividend of 3s 6d. in the £ on deficiency What amount 
does he receive in all f 

Sol The first payment=Ils id or £ 3 ^ on£l of debts, 
the deficiency = 1 ~^ or £^ on £1 of debts. 

The 2 nd payment =3s fid. or £-^ on £1 of debts, 

the 2 nd payment =^X or £s^on £l of debts, 

both payments =^+'Anor£|S 5 on £l of debts. 

Now in £l of debt the creditor receives £|m 
.. „ £1280 .. „ ., £M§x1280 

u e , £818. Arts. 

EXERCISE 153. 

1 A bankrupt’s assets amount to Rs 3216 and his 
liabilities are Rs 6432 What can he pay in the rupee ’ 

2 A bankrupt’s estates amount to Rs 1200 and his 
debts to Rs 1600 , how much can he pay m the rupee ? 

3. A bankrupt’s debts amount to Rs 1624 10 a and 
his assets to Rs 54 1 8 a 8 ^. only , what dividend can he 
pay in the rupee ^ 

4 A bankrupt owes Rs. 1575. 8 a but his assets are 
Rs. 1050. 5a. 4p How much m the rupee can he pay ? 

5 A bankrupt's effects amount to Rs 7521 and debts 
to Rs 10028 What dividend can he pay in the rupee 
and what amount of money will he pay to a creditor for a 
claim of Rs 7128 ^ 

6 A bankrupt owes A Rs. 26520, B Rs 46338 and 
C Rs 15114 8 a, ins estate is worth Rs 29324 2a. 8 ^. , 
how much can he pay in the rupee and what will each 
creditor receive 

7. A bankrupt’s liabilities amount to Rs 38700 and 
his creditors lose Rs 12900 , what dividend in the rupee 
does he pay and what will he pay to a creditor for a claim 
of Rs 8972 ? 

8 A bankrupt’s assets are Rs, 21000 and he can pay 
a dividend of 13a 4^ in the rupee , find the liabilities. 
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9 A bankrupt’s liabilities amount to Rs 18538. 
and he pays a dividend of I2a. m the rupee , find bis assets. 

10. A creditor received 16s 8rf. in the i! and thereby 
lost £150 , how much was due to him ^ 

11. A bankrupt's effects amount to Rs. 15126 3a 
and he declares a dividend of 9a. in the rupee What 
amount does he owe ? 

12 A bankrupt’s effects amount to Rs 20136 and 
liabilities to Rs 26521 4a , after paying the expenses of 
winding up the concern he declares a dividend of \2a. m 
the rupee , find the amount of expenses 

13. A bankrupt can pay a dividend of 13a 4p. in the 
rupee , had he Rs 1200 more he could have paid I4a 8^. 
in the rupee Find the amount of his debts and assets 

14 A bankrupt can pay a dividend of 13a 4p m the 
rupee , had he Rs 500 less the dividend would have 
decreased by 2a in the rupee Find the amount of his 
debts and assets 

15. A bankrupt has book debts equal in amount to 
his liabilities, hut on £1400 of such debts he can only 
recover 15s in the £ and the expenses of the winding up 
are £110, if he pays his creditors 16s 8d in the £, what 
IS the amount of his liabilities ? 

16 A bankrupt has book debts equal in amount to 
his liabilities, but on £500 of such debts he can only 
recover 12s. in the £ and on £800 only 10s in the £ and 
the expenses of the winding up are £l50 , if he pays his 
creditors 18s in the £, what is the amount of his liabilities ? 

17. The assets of a bankrupt amount to Rs. 1680. 
8a., the liabilities to Rs. 2184 4a If the preferential 
claims be Rs. 324 4a. and the expenses for windmg up 
the concern Rs. 116 4a., what dividend can he declare in 
the rupee ? 

18. The effects of a bankrupt amount to £2137. I2s. 

^2625. 10s If the preferential claims 
be *225. 10s. and the expenses for winding up the con- 
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cern 2s 4<f , hnw much can be paid m the £ to the 
creditors ? 

19 A creditor receives on a debt of £480 a dividend 
of 10s. in the £ and he receives a further dividend of 
6s 8d in the £ on the deficiency , vihat amount does he 
receive m all ’ 

20 A creditor receives on a debt of £384 a dmdend 
of 12s 6d in the £ and he receives a further di\ idend of 
3s 9d in the £ on the deficiency , what amount does he 
receive in all ^ 


§4. Incomes and Taxes. 

The tax levied by the Government on the annual 
total gross income of a person or a company at the rate 
of so many pies or pence in every rupee or pound respec- 
tivey is called the Income Tax What remams after the 
payment of the income-tax is called the net income. It 
follows therefore that 

Net income = gross income - income-tax. 

Gross income=net mcome-r income-tax 

§5. Rates 

The sums of money paid at the rate of so many pies 
or pence m a rupee or a pound respectively to the local 
authorities such as Municipabties, Distnct Boards, etc 
by the house-holder or land-owner are called Rates 

The ratzs are charged on the ann ual value (called also 
the rateable value) of the property. 

Example 1 A man’s gross income is Rs. 1600 , find 
the income-tax at the rate of 4p. m the rupee. 

Sol. 4p.=ia =Re. ^ , 

If the gross mcome is Re 1, the income-tax=Re ^ 

. if the gross mcome is Rs. 1 600, mcome-tax=Rs. ^ X 1600 

t e , Rs. 33 5ff. 4^. Ans, 

From the above solution we leam that the 
Income-taxs: gross income X the rate of tax 
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Example 2 A man’s gross income is £2100 Find 
his net income when he pays the income-tax at the rate of 
5^^. in the £ 

Sol. 5d 

Iiicome-tax=gross income x the rate of tax 

-£2100X:^=£ip=£43 ISs 
net income =gross income—income-tax, 

* reqd netincome'=£2l00— £43 15s 
=£2056 5s. Ans 
Ahter. £l - Sd =£1— £t\=£|| 

If gross income is £l , the net income=/ H 

» » „ £im, , =Hx2100 

le. =£^^#^=£2056.55. Ans 
Example 3 If the income-tax be at the rate of Sp, 
in a rupee and a man has to pay a tax of Rs. 15 So 4^ , 
find the amount of his gj oss twcome 

Sol 5p -^-^a =Re xh, Re. 15 8a 4^ =Rs. W- 
If the income-tax is Re. gross income =Re. 1 
» „ „ Re 1 „ „ =Rs.^^ 

» » .. Rs. W „ =Rs 

„ , , =Rs. 596. Ans 

from the solution we conclude that 

Gross incomes income tax -rate of tax 

Example 4. A man’s net income after the payment 
of income-tax at the rate of 7p. m the rupee is Rs. 1665. 
f ind his gross income 

Sol Re. 1 - 7p = 185i>.=Re HI 
If the net income is Re. HI, gross income=Re 1 

» ” « Ke 1 „ „ =Rs HI 

” ” ” 1665 ,, „ =Rs ^||X]665 

=Rs 1728. Ans. 

Here gross income=given net income-net income of Re 1 
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Example 5 A man’s net income after payment of 
income tax at the rate of 6p> m the rupee is Rs 2491 
I4^r What will it be, if the income-tax be reduced by 

in the rupee ’ 

Sol. (ORe 1-6P =Re Rs 2421- Ha =Rs.a^"-^ 
(ii) 6^ — =Re, r ?5 1 Se 1 —Re.i-jf =Re if?. 

If net income is Re the gross income =Re 1, 
if net income is Re 1, the gross income =Rs If, 

.. if net income is Rs „ =Rs Ifx^f— 

=Rs 2500 

Also, if gross income is Re 1, the net income=Re iff, 
if gross income is Rs, 2500, the net income 
=Rs fffx2500=Rs 2441 6fl, 6^. Ans 
EXERCISE 154. 

1 A man’s gross income is Rs 1500 and he pays 
Rs 26 8a as income-tax. Find his net income. 

2. A man’s net income is Rs 1 123. 8a , if he pays 
Rs. 21 5a ip. as income-tax, what is his gross income 

3 A man’s gross income is Rs 1875. Find the 
income-tax at the rate of 4^> in the rupee 

4 A man’s gross income is Rs. 2800. Find his net 
income after paying an income-tax at the rate of Ip m 
the rupee 

5. A man’s salary is Rs 400 per mensem. Find 
his annual net income after paying an income-tax at ip. 
in the rupee. 

6 A man pays income-tax of Es 56 la bp at the 
rate of bp, in the rupee , find his net income 

7. A man pays an income-tax of Rs 39 la, at the 
rate of 5p in the rupee , find his net income 

8. A man after paying an income-tax at bp. m the 
rupee has Rs 1 550 Sa bp. What was bis gross income ? 
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9. A person after paying an income-tax at 5a! in the 
has ;^2447 18s 4rf. Find his gross income 

10. A man's net income after paying an income-tax 
at the rate of 4d m the £ is ^2261 14s. What wdJ it be, 
if the income-tax be 5d m the pound ’ 

11, A person's net income after paying an income-tax 
at m the rupee is Rs 1252. 9n %p What will it be, if 
the income-tax be reduced by 1^. in the rupee ? 

12 When the income tax is 5d in the £ a man pays 
£15 less than when the income-tax is 7d. in the £, Find 
his income 

13 When the income-tax is 9^ in the rupee, a man 
has to pay Rs 19 3a 4p. more than when the income-tax 
is reduced by Ip. in the rupee Find his income. 

14 A person’s gross income is ;^‘1125 and his net 
income is 1106 5s Find the rate of income-tax 

Income upto Rs 1500 being subject to an income- 
tax of 4« m the rupee and incomes above Rs 1500 to 6#!. 
in the rupee, find what income above Rs. 1500 a man must 
nave to be just as rich as a man with Rs 1488 a year 

^ subject to an income- 

tax of 5<i m the £ and incomes above ;^'1600 to8d in the ^ 
no what income above ;^’1600 a man must have to be 
just £ 15 a year richer than the man with £ 1584 a year 

t £ 1200 are subject to an income-tax 

of Id in the £ and incomes above £ 1200 to an income- 
tax of lOd in the £ Find what income above £1200 a 
man must have to be just 10s. a year poorer than the ms n 
with £1190 a year 

18 The rent of a man’s bungalow is Rs. 720 per 
annum It is assessed to the rates at half of this , the school 
rate is 2a. 9p, in the rupee , the roads rate is 3a. 5p What 
does he pay altogether for his residence ? 
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§6 Commission or Brokerage. 

A person who buys or sells goods, property etc., for 
another person or company is called' an agent or more 
commonly a broker, and the remuneration (certain per- 
cento?**! he receives in return of his labours is called 
commission or brokerage 

§Insurance 

Insurance is a contract made between a company and 
a person, by which the former undertakes to pay to the 
latter or his heirs, the losses caused to him by some 
accident such as fire, shipwreck or death of a person and 
the latter promises to pay yearly, half-yearly, quarterly or 
monthly, as agreed upon, a certain percentage of the sum 
insured 

The Company which makes such contracts is called 
the Insurance Company and the person or property 
protected against accidents by such contracts is called the 
insured The sum of money (a certain percentage paid 
yearly, half-yearly, etc ) is called the premium 

§8. When a man insures so as to recover not only 
his property but also the premium and other expenses of 
insurance it is said to be covered 

All questions under Commission, Brokerage and 
Insurance are solved by the Unitary Method We shall now 
solve some examples by way of illustrations 

Example 1 A broker sells 28 shares of a bank at 
Rs 25 per share , find his brokerage at li per cent 

Sol Value of 28 shaTes=Rs 28X25=Rs 700 

per cent of the whole, 

‘ brokerage=Rs ^X700 

=Rs. S^=Rs 10. 8a. Ans 

Example 2 An agent sells a house and pays the 
owner Rs 3840 after deducting his commission at 4% , find 
the value of the house. 
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Sol If he pays Rs 96, the value of the house = Rs 10 
if he pays Re. 1, the value of the housed Rs 
if he pays Rs 3840, the value of the house 

=Rs ^><3840 
=Rs 4000. Ans 

Example 3 For what sum should goods worth 
Rs. 3750 be insured at 6|% so that in case of loss the owner 
may recover the premium as well as the value of the goods. 

Sol. If the goods worth Rs 100— Rs. 6?, t.c , Rs 93| 
be insured for Rs 100 he will recover the loss as well as 
premium. 

Now Rs 93f must be insured for Rs 100, 

. Re. 1 „ ,, ,, „ Rs lOOX^^, 

Rs. 3750,, „ „ „ Rs. 100X^5 X 375 

which IS equal to Rs. 4000 Ans 

covered insurance ss — x value of the property 

100 -rate 

EXERCISE 155. 

1. Find the commission on goods worth Rs. 324 at 
li per cent. 

2 I purchase goods worth Rs. 521 and pay a broker 
age at 1^%. What do the goods cost me altogether ? 

3. I purchased goods worth Rs. 5325 and paid 
Rs. 106 8cr. as commission , find the rate per cent of 
commission. 

4. If the brokerage on goods at 5a. 4p. per cent, 
amounts to Rs 12 5a. 4p , find the value of the goods. 

5 Commission at 1| per cent amounts to Rs, 6. 12a, 
On what sum is the commission paid ? 

6. A broker after deducting his brokerage at 12a 
per cent pays Rs 14887 8a to the owner of the house 
At what price was the house sold ? 
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7 A man whose life is insured for Rs 2000 has 
to pay an annual premium of Rs. 70 What is the rate 
per cent. ? 

8 A man insures his life for Rs 3000 , what is the 
annual premium at 3 per cent ’ 

9 A man insures his life for Rs 2000 , what is 
the annual premium at Rs 3 10a 9/i. per cent ? 

10 For what sum must a house-holder insure his 
house worth Rs 6998 4a at 7 per cent so that he may 
m case of loss, be able to recover both the value of the 
house and the premium ? 

11. For what sum must a cargo worth Rs 23500 
be insured at 6 per cent so that in case of loss, both cargo 
and premium may be recovered > 

12 A house is insured for Rs 15000 so as to cover 
both the value of the house and the amount of the premium 
at 3% Find the actual value of the house. 

13 A cargo is insured for £2000 so as to cover both 
the value of the cargo and the amount of the premium at 
5 per cent , find the actual value of the cargo 

14 A man’s annual income is Rs 5700 , after paying 
insurance premium which are exempted from income-tax, 
he pays Rs 166 10a 8i> as income-tax at 3i per cent 
What amount of money does he pay for premium ’ 

15 A man’s annual income is Rs. 4100 He pays 
no income tax on the money paid for premiums On the 
remainder he pays Rs 133 5a. as income-tax at 4 per 
cent What amount of money does he pay for premiums ? 



CHAPTER XXIX 
EXCHANGE 

^ Exchange means the process of paying or receiv- 
jDglhe m raey of one country for an equivalent sum m another. 

This process can be effected by remitting 
(i) specie or coined money , 

(») bullion or gold, silver m bars , 

(ut) a bill of exchange 

The payment of a sum of money, by means of specie 
or bullion, is a costly process , remittances, therefore, are 
usually made by sending bills of exchange 

§2 Def. A written order, to some person at a distance, 
to pay a certain sum, at a particular time, to another person, 
or to his order, is called a bill of exchange 

Bills of exchange are of two kmds—foreign bills and 
inland bills 

§3 The equality between the standard coins of two 
countries obtained by comparing their weight and fineness, 
is called the par of exchange between those countries 
Thus, if it is found that the quantity of pure silver in one 
rupee is exactly equal to that of pure silver in 1 25s. then 
Re 1 = 1 25s 

§4. The rate or course of exchange is such a variable 
sum of money of one country as is proposed to be given 
for a fixed sum of that of another , thus, for instance, £l, 
a fixed sum of English money, is given fora variable sum 
of French money, viz, 25 16 francs, 25’18 francs, 25*23 
francs, etc more or less than the par of exchange 

Note that when the rate of exchange is above the 
par of exchange, it is said to be at a premium, and when 
it is below the par of exchange, it is said to be at a 
discount 
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§5 Arbitration of exchange is the method of 
determinmg a course of exchange, called the direct or 
arbitrated rate, between any two places, when the rate of 
exchange between each of them and some other place or 
places IS known 

Example 1. What is the exchange value of £78. 
1 Is at 2s Id per rupee ’ 

Sol £78 11s 7id=£78^®Ts. 2s U--£fia 
Reqd vaIue=£78r5ZF — £j®a%=~Ho* 

=Rs 762 Ans 

Example 2 If Rs 160 Aa 8p are equivalent to 
£l5. I5s 6||d , find the exchange value per rupee 

Sol Rs. 160 4a 8p =Rs 160 ;j 5 
£15 15s 6Md.=315i||s 
. Reqd exchange value=3l5Hrs. — Rs 160:^ 

— —Is llfd per rupee Ans 
Example 3 I pay Rs 51000 to a bank for a bill of 
exchange payable in London The rate of exchange is 
Is lO^d for the rupee and the bank charges me 2 per cent 
on the amount payable in England How much will my 
-agent in London receive ? 

Sol Is 10 id=£s ^7 

The exchange value=£51000XTT 
Now the agent receives £l0 out of £102 sent by me 
*. the sura received by the London agent 
— ;^5 1000 X 3®r X 
=:^<i5,ti=^4687 10s Ans. 

Example 4. If the par of exchange be two English 
shill ngs for th^ Indian rupee, but if an Indian bill of 
exchange for Rs. S-iO 12a, be negotiated in London for 
£51 10s , how much per cent below par is the rate of 
exchange ’ 

Sol. Rs 540 I2a.=Rs. £5U 10s -£^. 
rale of e\change=;f^£- — Rs =^?~Xri‘o? 

=?Sr or i?s. 

2s — ifS or As. i** below par on every 2s 
Reqd percentage=A^ 100 — 2 

— too A- J.1 I 0/ A ^ 

— ji or 431,0 Ana 
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Example 5. When the rate of exchange JS Is Hd 
for the rupee, what is the nearest sum of Indian money 
equivalent to £l'i 3s. l\d. ^ 

Sol Since Re I = ls 7|i =l|s ox^d. 


Rs 2=3s l\d 

Now £1^ 3s. l\d =/79+ 3s }\d +Md ,, 

=Rs (79X20)— 11 + Rs. 2+ Re ¥-V 

= Rs 960 + Rs 2 + 3o 5p nearly 

=Rs. 952 3fl Sp Ans. 

Example 6 An American merchant sends goods 
worth 58870 dollars to an English merchant when the course 
of exchange is 3 36 dollars to a pound sterling but 
receives his money after 2 months when the rate of exchange 
IS 3 48 dollars to a sovereign How much does the 
English merchant gam or lose by the 2 months delay in 


payment ? 

Sol. The exchange value m the 1st case 

=/58870Xi§| 


II SI >1 99 

gam = ;^'5 8 8 70 X ( 5 


2nd case 

=;f58870Xi?§ 


=rS8870X100X35J^-55^=^^V-* 

=;f604 3s. 4£7 Ans 

Example 7 The exchange between London and 
Calcutta IS Is. l^d per rupee, that between Pans and 
London is 25 2 francs for a pound sterling ^d that 
between Rome and Pans is 11 lira for 10 francs (l) Find 
the arbitrated rate between Italy and India (2) If a 
Calcutta merchant owes Rs 4000 to a merchant of Rome 
what sum m lira Will liquidate the debt ^ 

Sol. Is 7^d=/iV% 

Re, l—jfiVn 
£ 1=25 2 francs 
francs 10=11 lira 

How many lira = rupee I 

.. Reqd No. of lira=||— §“=2 25225. Ans. 

Rs. 4000=2 25225X4000 
=9009 lira Ans. 
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Example 8 If the short rate of exchange in London 
on Pari'! is 25 L, and the rate of discount for two months’ 
bills in London is at 4^% per annum, what debt m Pans 
can be discharged by a person in London who has a two 
months’ bill on London for ;^2400 ? 

Sol Discount on £l =£l X | X tSu X tt 

\ Present value of tou) or *00 

Hence £'|oo=25‘2 francs, 

. . The amount of reqd debt 

=^2400 X HoX^n"- francs, 
=60026 4 Irancs. Ans, 

Example 9 How much sterling should be given 
for 1920 marks each equivalent to Hid at par, when 
English money bears a premium of 4% in Germany ? 

Sol Since 1 mark = 1 lid or £-^i^ 

1920 marks =-£-tirs>^ 1920 or ;^90. 

The reqd sum =;^'90Xi&u 

=;^9J 12s. An§ 

Example 10 What is the short rate of exchange, 
when ihe price in Hamburg of six months’ bills in Calcutta 
IS ITS marks per rupee and the rate of discount in Calcutta 
IS 3i p c ? 

Sol Present value of Re l=Re(l — lX^°Xt^Xj:y 

= Re. fg. 

Re o-g=l 18 marks 
Hence the reqd. short rate=l 18 — fg 

= 12 marks. Ans 
EXERCISE 155 A. 

1. How much Indian money can be paid for £1560, 
when the rate of exchange is Is 4d per rupee ^ 

2 Find the exchange value in pound sterling of 
Rs 19920 at Is lOid for the rupee 

3. A merchant of Bombay indents from London goods 
worth ;^484Q What must he pay, wheu the course of 
exchange is Is, lOd a rupee ? 

F. 32. 
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4 If London exchanges with Lahore at a gam of 
when the course of exchange is Rs. 24. 6o per £ , what is 
the par of exchange ? 

5 Bombay exchanges with England at Is. lOd. a 
rupee and with New York at Rs 4 2cc a dollar, find the 
estimated rate of exchange between England and New York. 

6 If the exchange between England and Spain be 
lOfd per franc and that between England and India be 
Is. 4(i per rupee, what is the arbitrated rate between Spam 
and India ? 

7 A New York dollar at par of exchange is worth 
4s Sd. What is the value of 391 dollars when exchange 
on London is at a premium of b\ per cent ? 

8. An English ofiScer, who pets his annual pension m 
rupee suffers a loss of £115. 17s owing to a fall m the 
exchange from Is 4d to 9d. per rupee. Calculate his annual 
pension m rupees 

9 Express f of Rs. 17 8ff. and f of £l. 14s 6d. as 
the fraction of Rs 170 , a rupee being worth 2 shillings 

10, When a rupee is worth Is 4rtrd., how many 
rupees can be bought for £13 9s 9irf. ’ 

11 The course of exchange between Bombay and 
London varies at different times from Is 2d to Is 3d 
per rupee A merchant wants a table giving the values 
m Indian money of £l and £l0 in the form given below. 
Copy this table and fill up the blank spaces correct to the 
nearest anna 


When Rel = 

Is 2d, 

Is 2id 

Is 2id. 

Is. 2|d. 

Is. 3d, 

£1= 

Rs. a 

Rs ff. 

Rs. a. 

Rs a 

Rs a 

/ 

£10= 







12 A' a cer am rate of exchange a sum of Rs. 2400 
IS require^ for remitting a certain sum in pounds from 
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Bombay to London , but if the rate of exchange were to 
rise by 2d per rupee R"; 300 less would suffice. Find the 
original rate of exchange oer rupee. 

13 A person in England has a certain sum invested > 
in India to derive an annual income at the rate of Ai per 
cent If, after deducting 2 per cent as agent’s charges 
for drawing and remitting the money, it brings him an 
income of ;^429 19s 6d per annum, what is the amount 
of the investment in rupees, the rate of exchgijge being 
Is 7id per rupee ? 

14 Find the cost in rupees of one mite of railway, 
which consists of two rails ea^h weighing 40 Ibi per yard 
on wooden sleepers weighing 70 lbs each placed 2 ft 8 in. 
aoart The rails cost in England £6. 13s per ton, and the 
sleepers 2s 4^<i each The rate of freight is £1 5s per, 
too, and landing charges amount to Rs 2 8ff per ton 
Rate of exchange Is id per rupee 

15 If the rupee is worth Is. 6jd , express Rs, 6 5a 
Ap as a fraction of £l , and had the least number of 
rupees equal in value to an integral number of pounds. 

16 Find the value of I in Indian money when the 
exchange IS at Is 5 id per rupee, the price of a bill for 
/70 at the same rate of exchange and the alteration in the 
price of the bill owing to a fall of id. in the value of the rupee 

17 A shilling equals 12 pence and a guinea equals 
21s , how many guineas are ^ 200 equal to when Is 
7ad are equal to Re 1 ? 

18 An American dollar is equal to Rs 2 2f a and is 
also equal to 5 375 francs , how many francs are there in 
one rupee ’ 

19 It R«. 1000 a month is equivalent to ,^1112. 10s 
a year, what is the value of a rupee m English money 7 

20 13 lbs of tea at 3s 6d alb are mixed with 19 lbs, 
at 3s 1 Id. a lb , what is the price of the mixture in rupees, 
annas, pies, when a rupee is equivalent to Is. lid ? 



CHAPTER XXX 
STOCKS AND SHARES 
§1 Stock. 

When the Government of a country requires large 
sums of money for any purpose, e g , to construct a 
railway, or to carry on a war etc., where does it get money 
from ? Evidently it must borrow or contract a loan 
from the people. The people lend money to the Govern- 
ment which give to the Lenders in exchange for their 
money, Bonds or Acknowledgments for the amount 
lent but it reserves to itself the option of the Time 
of paying off the Principal on the clear understanding 
to pay the interest of the money regularly at fixed periods. 
Stock is the term applied to this money lent to the 
Government of a county or to a Trading firm at some 
fixed rate of interest. 

Thus, if the Government of India borrows 50 crores 
of rupees at 5 per cent, and if a person A lends Rs. 1000 
of this amount, A is said to have Rs. 1000, 5 per cent. 
Stock, He receives a document to this effect and is entitl- 
ed to receive the interest viz., Rs 50, upon this document 
from year to year until the Government repays the 
loan to A This interest is paid half-yearly and the 
document may be sold and transferred from one person to 
another like any other kind of property. 

§2 Suppose the holder of a stock wants cash money 
for some urgent business or for a change in his circum- 
stances, what will he do ? He cannot demand the pay- 
ment of the loan from the Government before the due 
date but he can sell bis stock to another person whereby 
his claim to half-yearly interest is transferred to that 
person. 

The cash value of stock is not affected by any change 
in the rate of interest, since it is fixed once for all by the 
Government at the time when the money is borrowed. 

500 
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But it varies from time to time, sometimes evea twice or 
thnce daily, owin" to political or commercial causes , for 
instance, if the current rate of interest is smaller, tbe 
investment is free from all possible risks and the number 
of investors is large, then a holder of Rs 100 stock 
could sell it for more than Rs 100 Similarly, if the 
current rate of interest is greater or if the investment is 
risky, then the same stock is to be sold at perhaps less than 
Rs 100 Hence remember the following terms : — 

(1) At par If by selling a Rs 100 stock, a person 
receives Rs. 100 cash, the stock is said to be at par. 

(2) At a premium or above par. If the selling 
price of Rs 100 stock is more than Rs 100 cash, the 
stock IS said to be at a premium or above par 

(3) At a discount or below par. If the selling 
price IS less than Rs. 100 cash, it is said to be at a discount 
or below par. 

13. Brokerage. 

Stock IS generally bought and sold through a broker, 
who usually charges » cent on the stock bought or 
sold Thus if the market value of Rs 100 stock is Rs 102, 
the seller of a stock receives Rs (102— i) and the purchaser 
has to pay Rs (102 4- This charge of a broker is called 
brokerage Hence 

The brokerage must be added to the price of stock 
which IS bought and subtracted from the price of that 
which IS sold through a broker. The broker’s charge is 
often quoted i>» akerage J ", the words 'per cent ’ being 
omitted Unless the brokerage is expressly stated, it 
need not be considered when doing examples in stocks. 

§4 Money borrowed by a Government is called 
National Debt ^loney lent to the Government of India is 
said to be mvested in Government of India Securities, 
Money lent to the Government of England is said to be 
invested m Funds A large portion of the National Debt 
of England is called Consols 

§5 Students should verycarefullydistinguishbetsveen 

the papa or iiommal value of stock and the cash oi 
actual pi ice, as well as between the amount of stack 
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purchased and the sum invested for its purchase Thus 
if the 3 per cent, stocks are at 95, a man who invests 
Rs 950 will be able to purchase Rs 1000 stock te, the 
amount of stock held by the man is Rs 1000, but the actual 
or cash value of that stock is only Rs. 950# 

The student should also clearly understand the mean- 
ing of an e .pression of the type “Rs 4000 in the 5 per 
cen s ” It does not mean that the man invested Rs 40 )0. 
in the 5 per cent stock but that he holds stock of the 
nominal value of Rs. 4000 in the 5 pir cent He might 
have actually invested more or less than Rs 4000 according 
as the stock was at a premium or at a discount. 

§6, Shares. 


Suppose a big railway line or some such work is to 
be done, which requires a large amount of money. 
Evidently one or two individuals cannot provide all the 
money Several persons meet together and decide to start 
a company These men, called promoters, first decide the 
amount of money or capital required for the purpose and 
then elect a few lesponsible men called directors who are 
considered fit to manage the affairs of the company which 
IS called a ]onit stock company. The directors then 
divide the capital into a large number of equal parts or 
shares and mvite the public to subscribe to the fund, A 
man can take as many shares as be likes and thus be becomes 
a share-holder The whole amount of the shares is not 
generally paid m one instalment , for instance, suppose 
tnat the capital of a Railway Company Rs 1,000,000 is 
divided into 100,000 shares of Rs 10 each , since the 
construction cannot be completed in a few days or months 
the whole amount is not required at once The company! 
therefore, rnight ask its share holders to pay at first only 

7 when called upon 
The R^ 300,000 thus raised is called the paid-up capital 
of the Company 

Now when the railway has been completed, it begins to 
work and thus earn money, a portion of which is spent m 
paying working expenses and the remainder is usually divid- 

among 

share-holders is called dividend. 
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§7. Different Varieties of Stock 

When a company finds that the capital subscribed by 
Its shareholders is not suffi<'ient, it does not issue more 
shares but it usually borrows money at a fixed rate and 
agrees to pay interest on this money before paying 
divdends to its share-holders, who subscribed to its original 
capital Money thus raised is called preference stock, 
whereas the original capital is called ordinary or deferred 
stock. 

^gain certain companies issue what are called deben- 
tures The holder of a debenture stock receives a fixed 
rate o interest and not a share of its profits, but if the 
interest is not regularly paid, he can have claim on the pro- 
perty of the company 

^8. Warning against common mistakes. 

In solving questions on stock, the student must 
clearly distinguish between cash and stock, as explained 
m Art 5 

A stock is often denoted by the rate of interest it yields. 
Hence “5 per cent at 98” means — 

(0 There is a certain stock which pays a dividend of 
Rs 5 on every Rs 100 stock , 

(ti) the market value of Rs 100 stock is Rs 98 t. e , 
a person can purchase a Rs 100 stock for Rs. 98 
only , and therefore 

(ill) there is a dividend of Rs. 5 on an investment of 
Rs 98, t e , by spending Rs. 98 only, a person can 
have an income of Rs 5 

19 All examples in stock can be solved by the 
principle of Rule of Time or Unitary Method We shall 
now solve a few questions of different types on stock. 

(a) Amount to be invested. 

Example 1. What sum of money will be required to 
buy Rs. 16,000 stock in per cents at 91 ? 
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Sol Rs. 91 are required for buying a Rs 100 stock 
* Rs 100 stock 'Rs. 16000 stock. Rs. 91 reqd. sum 

‘ the reqd sum=Rs.-'^^|QQ “ =Rs 14560, Ans. 

or by Unttaiy Method 
' cost of Rs. 100 stock=Rs. 91 
. cost of Re 1 „ =Re xih 

. cost of Rs. 16000,, =Rs. i^X 16000 
=Rs 14560 Ans 

Example 2. What sum must I invest to buy £1700 
stock in 4^ per cents, at lOl'l, brokerage being « p. c. ^ 

SoL Here £l011 + i * e , £l01i is required for buy- 
ing a £100 stock , 

£100 stock £1700 stock ' £l0Ulrequired sum 
required sum £1725 10s Ans, 

EXERCISE 156. 

How much must be invested to purchase (l — 9): — 

1 Rs 2000 stock at 92 7 

2 £2400 stock at 103 ’ 

3. Rs. 4500 stock in the 3i per cents, at 88 7 

4. 5550 stock in the 4 per cents, at 97# 7 

5. £650 stock in the 3 per cents at 90# through a 
broker ? 

6 Rs. 3075 in the 4j per cents, bonds at par (broker- 
age as usual) 7 

7. £8833. 6s 8d. in the 5 per cents, at 3f premium, 
brokerage # p c 7 

8 Rs 1229 2a Sp. in the 4 per cents, at # dis- 
count, brokerage as usual ? 

9 Rs. 1250 stock at 50i premium (dividend Sip c ) 7 

10. When a certain stock is selling at 19 premium, 
what money will a person require to buy £2025 stock 
at 5i p c., brokerage being i p. c. ? 
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(b) Amount obtained by the sale of stock. 

Example 3. A person has Rs. 10000 stock m a certain 
company whose shares are at 135 per cent premium 
What amount does he get by selling his stock through a 
broker, brokerage being ^ per cent 

Sol. Here by selling Rs. 100 stock, the man gets 
Rs 235-Re i=Rs 23+f t e,Rs 

by selling Re 1 stock he will get Rs Xx^ 

Rs 10000 „ Rs 10000 

=Rs 23487 Sa Ans 

EXERCISE 157 

How much money do I derive from the sale of (1 — 3) — 

1. Rs 16000 in the 3r per cents, at 881 ’ 

2 515850. 16s 8ti in the 31 per cents, at 98|, broke- 
rage being as usual ’ 

3 £9533 6s. 8ti in the 3 per cents, at 95f, brokerage 
being as usual ’ 

4 A person has Rs 5000 stock m a certam company 
whose shares are at 116% premium What amount does 
he get by its sale through a broker, brokerage being J p c ? 

5. A person has Rs. 7500 stock in a certain company 
whose shares are at 8^ p c. discount What amount does 
he get by its sale through a broker ? 


(c) Amount of stock purchased. 

Example 4 How much stock can be purchased by 
investing £506 9s 2d in the 3^i% at 89 J-, (brokerage ?) 

Sol. Here in order to purchase £ 100 stock, a person 
should invest £ (89i+i)4 e , £-\~^ £b^b. 9s 2d,—£^-'^i^ 
amount of stock bought for £ -p 100 
• ■) » jj for £ 1 ~^100Xv^ 

■ » » for ^J^’5a;^100Xv!xXi-SV^ 

^£5%, 13s. ^d, Ans* 
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Example 5 I have Rs 3600 of 3 % stock , I sell out 
at 110 and buy 4^ % stock at 120 , how much 4^ % stock 
do I hold ^ 

Sol. By celling Rs. 1 00 stock I get Rs 110 , 

.' by selling Rs 3600 stock I get Rs tnS?^3600=Rs 3960. 
Again, by investing Rs 120, 1 buy Rs lUO, 4^ p c. stock 
by investing Rs 3960 I buyRs |:§§X3960 „ „ 

t e. Rb. 3300 stock. Ans 

EXERCISE 158 

Find the amount of stock purchased by investing (1 — 4); 

1 Rs 8280 in the 3^ per cents, at 92 

2. £821 Ss in the 4i per cents at 82i. 

3. Rs. 5062 8a when the price is at a premium of 

Rs 1 2t and brokerage as usual. 

4 £6909 18s in the 3 per cents, at £92|, brokerage 
being 2s 6i per £l00 

5 Find the price of 4% paper when Rs 5230 stock 
can be bought for Rs 5753 cash 

6 A person invests 3000 fr in 5 per cents, at 8773 , 
what amount of stock will he hold ? 

7. A man with £ 5330 purchased stock at £91 and 
when the price of the stock increased by £ l|, he sold it, 
and with the money thus obtained, he again purchased 
Debentures at £102^. How much debenture stock did he 
purchase ? 


id) Gam or loss by sale of stock 

Example 6 A per>on invests £14340 in consols 
when thry are at 89^ and sells when they are at 93f 
What IS his gam ? (Brokerage as usual ) 

Sol, Here, he bought the consols at (;^"89ff + ^) te, 
;^89f and when he sold he got £(93|-tJ t e., £93i, so 
that for every ;^^89f or £ that he invested he gained 
£ (93^-891) te,m or £V- 

for investing £14340 his ga,m=jlr^^X 14340 

=£580 Ans. 
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EXERCISE 159 

1. A person mvests £13597. 10s in the purchase of 
the 3 per cents at 9’f and afterwards sells it at 94^ 
Brokerage being as usual, what profit does he make ? 

2 I lay out Rs 2653 Sa m buying 3i per cent, 
consols at 97f and then sell it at 96 b Find my loss, usual 
brokerage being charged on each transaction 

3 I invest Rs 126540 m the 3 per cents, at 99| , at 
what price must I sell to gam Rs 15817. 8». 

4 A man invests Rs 3750 m buying stock at 93l 
and sold it at 95i If the whole transaction was done 
through brokers, how much did he gam ? 

5 How much stock m the 4 per cents should be 
bought at 96, in order that by selling out at par Rs 250 
may be gamed ? 

6 How much must 1 invest in the 3 per cent, 
stock when they are at 10 per cent below par, that by sell- 
ing when they ate at 5 per ceuc. premium, 1 may gam 
Rs 1125 ? 

7 A person invests fl365 m the three per cents 
at 91 , he sells out £1000 stick when they have risen to 
93 i and the remainder wtieo th-y have fallen to 83, How 
much does he gain or lose by the transaciion ’ 

8. A person invests Rs 7560 in the 3 per cent stock 
at 94i and when It falls to 90, he sells out i of his stock, 
afterwards when it is at 94f, he sells the reniaimler. Find 
the alteration in his capital 


§10 Incttne 

In all e^amp'es given above, it will be seen that we 
did not take into account the rate of interest which any 
stock yielded, for the question of income did not arise m 
any case But m fact the question of income is the 
most important factor in all transactions on stocks or 
shares Two persons might possess two different kinds 
of stocks by investing unequal amounts of money but yet 
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they might be of the same value to the holders m point of 

income. It will be easily noticed oj 

solved below that all questions of .r 

stock from one kind to another belong to the theorem of 
“Rule of Three” or “Unitary Method”. 


(6) Income derived from investment. 

Example 1. What income is derived from investing 
Rs. 7560 in the 3 per cents at 94?, brokerage being ? p c 

Sol. Here, by investing Rs (94? + ?) » eiRs 94?, a 
man could get a Rs 100 stock, which will bring in an 
annual income of Rs 3 , 

Income on Rs 94^ cash=Rs. 3 
„ „ Re 1 „ =Re 3Xt?» 

„ „ Rs. 7560 „ =Rs. 3X i??X7560 

=Rs 240 Ans. 


EXERCISE 160. 

1, What annual income will be derived by investing 
Rs 35190 in the 3? per cents at 90 i* 

2. A invests 1695 16s. M m the 3| per cents at 
lOlf. B invests 767. 3s. 9d in the 3 per cents at 94? , 
what IS the difference of their yearly incomes ’ 

3 What IS the total income derived by investing 
Rs 686 in the 3 per cents at 98 and Rs 765 in the 2? 
per cents, at 85 ? 

4 What half yearly dividend is obtained by an 
investment of ;^’5000 in the 3 per cent stock at 87f, after 
deducting 7d. in the £ for income-tax ? 

5 What amount of 2| per cent, consols will yield a 
net income of ;^152 17s Id., when the income-tax is 
8d m the £ ? 


(b) Sum to be invested for a certain income. 

Example 2 How much must I invest in the 34 per 
cents at 85 to have an annual income of £7i, 10s ’ 
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Sol To get £ 3i, I shall have to invest £S5 . 

„ „ £l „ „ 

» ..£ 73 ^ » <• £85XfXi^^ 

=£1785 Ads 
EXERCISE 161 


1 How much must I invest m the 3 per cents, at 
90| (brokerage as usual) to have an annual income of 
Rs 1465 ’ 

2 How much must be invested m 3f per cent, 
stock at 112§ to get an income of Rs. 300 ^ 

3. How much 3i per cent Government Secunties 
at 95i must be sold out in order to purchase enough 
5 per cent Municipal Debentures at 119® to produce an 
annual income of Rs 665 f (A brokerage of i per cent, 
IS charged on each transaction ) 

4 What sum of money invested m the 4 per cents 
at par would realise the same income on Rs 10200 invested 
in the 4i per cents at 102 

5 How much money must be invested m a 3 per 
cent stock at 9 to produce the same income at £1710 
invested in a 3^ per cent, stock at 93 ^ 

6. A man invests one-third of his capital in the 3^ 
per cent Government Securities at 96^ and the remaining 
two-thirds in the 41 per cent. Debentures at 1054. If 
the diflference of the two annual incomes be Rs 1997, 
find his capital. 


(c) Price of a stock to produce a certain income 
Example 3. Find the pnce of the 4 per cent stock, so 
that an investment of Rs 4680 may produce an annual 
income of Rs. 180, brokerage bemg as usual 

Sol Income of Rs ISO, is on Rs 4680, 

„ Re 1 „ „ Rs 

„ Re, 4 „ „ Rs, *jj^®ifx4=Rs 104 

{. e , the holder of the stock altogether spent Rs. 104 for 
Rs 100 stock and out of this, he paid Re J to the broker, 
hence the price of the stock is Rs (104 - ^), i e Rs. lOSf. Ans. 
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EXERCISE 162 

1 What IS the price of 4 per cent, stock, when an 
investment of £ 1 7430 produces an in''ome of £830 ? 

2 A person invests 8s. 4095 in the 4 per cent, stock 
and obtains an income of 8s 173 5a 4p What is the 
price of the stock ^ 

3 Eind the price of 4i per cent. Government Pro- 
missory Notes when an investment of Rs 59422. Sir. pro- 
duces a monthly income of 8s 213 12ff 

4. A person sells £5000 of 3 per cent stock and buys 
3^ per cent, stock at 87i it the increase in his income be 
£5, what IS the price of the 3 per cent stock ? 

5 By selling £+500 of India 5 per cent, stock at 
112^ and investing the proceeds in China 7 per cent stock, 
the income is increased oy £168 15s , what is the price of 
the latter stock ? 

6. 8s 210,000 invested ID the 4 per cent stock pro- 
duces annually 8s. 2166, 10a i<p more than if it had been 
invested in the 2i per cant stock at 99. Find the price of 
the 4 per cent, stock 


(d) Change in income 

Example 4 A person invests Rs 4'*-100 in the 3^ 
per cent Government Securities at 98 and when they rise 
to 98^ he sells out and invests the proceeds in ihe 5 per 
cent Municipal Debentures at llOU Find the change 
in his income. 

Sol Let us find what income he had at fir^t 
On Bs. 98 cash, gain=Rs 3§ 

. . „ Re 1 = Re f 

„ Rs 44100,, „ =Rs. ^x-sV-X 44100, 

=R!>. 1575 

Then let us see how much money he got by the sale 
of bis Securities 

A bond bought at Rs. 98 was sold for R^. ObJ , 
f* •• 1 , Re 1 ,j Rs. 
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. A bond bought at Rs. 44100 was sold for 

fe. ’4’X^X‘14100 =Rs 44325 

Now this money was invested m the debentures 

For every Rs. llOit invested he got an iiicome=Rs 5 
•" >1 II Ke 1 „ „ =Rs SXxttt 

„ „ Rs 44325 „ „ =Rs. 5 X 1^X44325 

=Rs. 2000 

Hence his income increased by Rs 2000— Rs 1575, 
i.e , Rs 425. Ans 

EXERCISE 163 

1 A person transfers Rs llOOO from the 4 per 
cents at 92 to the 5 per cents at 110 , find the change in 
his income 

2 A peison invested £9075 in the 3 per cents at 
9flf and on the stock rising to 91 transferred it to the 3^ 
per cents at 97| What increase does he produce m his 
yearly income ’ 

3 Find the change in income produced by shifting 
Rs. 1 1 000 from the 3 per cents at 1 01| to 4§ per cent 
stock at 137f, the usual brokerage being charged on each 
transaction 

4 Find the alteration in income caused by trans- 
ferring £3200 stock from the 3 per rents at 8G| to the 4 
per cents at 1 14j, the brokerage J per cent being paid in 
each transaction 

5 A person transfers Rs 1 000 stock from 4 per 
cent stock at 90 to 3 per cent stock at 72 How much of 
the latter stock will he hold and what will be the difference 
in his income ? 

6 If I hold £10000 of a 3 per cent, stock and sell 
out at 94^, investing the money obtained in the 4 per cent, 
railway debentures at 105, what change would I make m 
my income ^ 

7 1 invest Rs 12805 in the 4 per cents, at 98r and 
w>hen they have risen tq 1021, 1 sell out and invest ^n the 
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4-5 per cents, at 10 5f , what is the change m my income ? 
(Brokerage i per cent on all transactions ) 

8, A person invests Rs. 19700 m the 3^ per cent, 
stock at and when they rise to lOll, he sells out and 
invests the proceeds in the 4| per cent, consols at IHiV. 
Find the change in his income 

9 The pnce of Govt, stock which pays 6^ per cent 
IS 185f , Rs 6250 of this stock is transferred to a 3 per 
cent stock at 92i , find the loss in annual interest 

10 A person bought Rs. 14500, 3^ per cent stock 
at 72i and when the price fell to 68 he sold it , with the 
proceeds of the sale he bought 4 percent stock at 75t 
Find the change in his income. 

11 By selling out £3000 in the 4 per cent at 90 
and investing the proceeds in the India 5 per cent, stock 
at lOdi^, what change in income has been effected ? 

12. I invested Rs 49700 in shares paying Rs. 7 per 
share, when the Rs 100 share is at 122|. If I had invested 
It in the 5^ per cent bonds at 105, what increase m my 
annual income would have been obtained ? 

13. A man invests Rs 42780 m the 5 per cents, at 
114 b but afterwards sells at 135 J and invests the proceeds 
in the 4 per cents, at 92|' What is the change in his 
income ^ (Brokerage b on each transaction ) 

14. A man buys £3430 stock in the 3# per cents. 
When they are at 85^, he sells out and invests his capital in 
the 4 per cents at 98 Find the alteration in his income 

15 A man has Rs 31000 in the 3 per cents at 92 
but sells out and with the proceeds purchases 5 per cent. 
Railway stock at 115. Find the change in his income 

16. A person invests £18150 in the 3 per cents 
at 90i and on the stock rising to 9li, transfers it to 
per cents, at 97-^ Find the alteration in his income 
(Brokerage i per cent.) 

17. A man transfers Rs 3600 from the 4 per cent, 
stock at 95t to the 3^ per cents at 89| How much of 
the latter stock does he hold and what is the alteration in 
his income, allowing b per cent brokerage m each case ? 
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18 A person invested ;£’1000 m the 3 per cents at 
90 , but the price rising to 9 li, he sold out and invested 
the proceeds m the 3^ per cents at 97 Find the increase 
in his income 

19. A person invests Rs. 21390 m the 5 per cents 
at 115 , he afterwards sells at 13S and invests the proceeds 
in the 4 per cents at 93. Find the change in his income 

20. A man has ;^’6680 stock m a 4 per cent at 98 
When the price has fallen 2 per cent he transfers hts 
capital to 34 per cent stock at 834. Find the change m 
his income. 

21 A person sells out of the 34 per cents at 92i 
and realises Rs 18550 If he mvests | of the produce 
m ihe 4 per cents at 96 and the remainder in the 3 per 
cents at 90, find the alteration in his income 

m. Some Important Typical Examples 

Example 1 What rate of interest will a person re- 
ceive if he mvests in 64 per cents, at 129| ? (Brokerage | 
per cent ) 

Sol Since 129^ + 4, ‘ e , 130 yields an interest of 64 
130 100 64 required rate 

j . _100X13 . 
required rate- 2 ^=p 

t e., the rate of interest is 5 per cent Ans. 

Example 2. Which stock is the better to invest, in the 
4 per cents, at 102 or the 34 per cents at 96 ? 

Sol (U Income on Rs 102=Rs 4 

„ on Re. i=:Re xov 

(2) Income on Rs 96— Rs 4 

„ on Re. l=Re 

tti T^. i jT first fraction t e , xoz is greater 

the 4 per cents at 102isthebetter investment Ans. 

3 What IS the price of a 3 per cent stock 
if after paying an income-tax of 5d m the £ a man derives 
an income of 3^ per cent on his money ? 
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Sol. The tax being 5i. m the ^ a man’s net income 

in a IS 235<i. *.e , £^. 

: £il ' i £1 gross income, 
gross income 

.• £W- £3 • £100 price of stock , 

-3X 100X47_ 

. required price— i —£ i* sjOJiJ > 

j.e., the 3 p. c stock is at 83^ Ans 

Example 4. A person invests £14970 m the purchast 
of the 3 per cents at 90 and the 3i per cents at 97. Hii 
total income being £500, how much of each stock did hi 
buy ’ 


Sol. Suppose he invested £* in the 3 per cents am 
£(14970—*) in the 3j per cents. 


_ Jv 

His income from the first= £ ^ 


and that from the second=£ 


13 (14970-a;) 
388 


.' by the question, 



13(14970-*) 

388 


=500 , 


which being solved gives *=9150, t e,, he invested £9150 
in the 3 per cents and £5820 in the 3f per cents. 


Now let us find the amounts of stock he purchased, 
£90 £9150 . £100 3 p. c stock bought, 

3 p. c stock bought=£^i|^°-=-^°-^i 
=£10166§ Ans. 


and £97 5820 £100 . 3i p. c stock bought, 

. 3i p c. stock bought=£-^^-=£6000 Ans. 

Note Questions of this type are easily solved, as shown 
above, by means of algebraical equations 
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Aliter. Suppose he mvested£l4970 in the purchase 
of 3 per cents, at 90 

income=£a®tfX14970=£499 

I. e , a decrease of £500— £499=£1 

Now suppose he invested £14970 in the purchase of 
3i per cents, at 97 

. ..nnn ^ 97305 

. income=£— X 14970— 

». e , an increase of £®if5®“£500=£iM 

he invested at 3 per cents and 3^ per cents, m the 
ratio of 1 respectively *. e , 305 194 

investment at 3 per cents, at 90=Rs. fvf X 14970 

=Rs. 9150 

and „ „ 3j per cents, at 97= Rs. HI X 14970 

=Rs. 5820 

Now proceed further. 

Example 5. I invest Rs 163000 partly m a 4 per 
cent stock at 103 and partly m a 5 per cent, stock at 109| 
so that my income is the same from each stock. How 
much do I invest in each stock ? 

SoL To obtain an income of Rs 5 from the first 
stock I must invest 

Rs. 4 ‘ Rs 5 . 108 required investment, 

SX 108 

'. investment=Rs — — =Rs 135 , but I get Rs. 5 

from the second stock by investing only Rs. 109a. 

Hence Rs 163000 must be divided in the ratio of 
135 : 1091 t.e , 270 . 219 or 90 73, 

.* investment m the lststock=Rs. 163000 Xib% 

=Rs 9COOO J 

and .*. „ the 2nd stock= Rs 73000 ) 

EXERCISE 164. 


1 A man invests ^^403 1 10s m the 3 per cents at 
94J , what will be his net income after an income-tax of 
lOd in the pound has been deducted, I p c. brokerage be- 
ing allowed ’ 
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2. A person investing in the 4 per cents, receives 
5 per cent, on his money. What is the price of the stock ? 

3 Which is the better investment, the 3 per cents, 
at 83^ or the 3^ per cents, at 3 per cent discount ? 

4 Which IS the better investment, bank stock paying 
10 per cent at 319 or 3 per cent consols at 96 ^ What 
will be the cost of £1500, 3 per cent consols at 89|, , 
brokerage being ^ per cent ? What rate of interest will 
such investment obtain ? 

5. A man holds 15i shares of a bank and receives 
£l9 Is. 3d. per quarter If the interest he receives be 
5 per cent per annum, find the value of a share. 

6 Which IS the better investment, 4f p c stock at 5 
below par, or 5i p. c. stock at 5 premium ? 

7 What IS the price of a 4 per cent, stock if it yields j 

5 p c. after paying an income-tax at 6<i in the £ ? ' 

8. A man invests a certain sum in 4i per cent. 
Government Paper at 104. The price falling to 101, he 
sells out and loses Rs 600 by the transaction, inclusive 
of brokerage Find the sum invested 

9 A person invests Rs 44100 in the 3^ per cent. 
Government Securities at 98 and when they rise to 98i 
he sells out and invests the proceeds m the 5 per cent 
Municipal Debentures His income thereby increases by 
Rs 425. What is the price of the Debentures ^ 

10 A person invests Rs 19700 m the 3| per cent. 
Government Securities at 98i and when they rise to lOU, 
he sells out and invests the proceeds in Municipal Deben 
tures at IHif His income thereby increases by Rs. 100. 
What is the rate of dividend of the Debentures ? 

11. Which IS the better investment— the 3^ per cent, 
stock at 95f, or the 4 per cent. Debentures at 101^ ? What 
will be the difference in the annual income by investing 
-Rs. 22127 in each of them ^ 

12. If by investing Rs 59422 8a in Government 
stock at 104J, I derive a monthly income of Rs 213 12o , 
what is the rate of interest of the stock ? 
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13 The diEFerence between the incomes derived 
‘from investmer a certain sum in 6 per cent stock at 126, 
'and in 9 per cent stock at 210, is £22 10s Find the 
-amount invested 

14. One-third of a cctam capital is invested in the 
.37 per cent. Government Securities at 105, one-fourth m 
the 3 per cent Government Securities at 977 and the re- 
mainder in the +7 per cent Calcutta Municipal Debentures 
at 112-^ If the total income is Rs 830, what ishis capital ? 

15. The difference between the income derived from 
investing a certain sum in 5 p c stock at 127 and in 5^ 
per cent stock at 135 is £+. 14s Find theamount invested 
and the income derived from each stock. 

16 At what price must a person invest in the 4 per 
cent Government Promissory Note, so that after paying 
income-tax at 5 pies m the rupee, he may receive 44 per 
cent on his money ? 

17 A man invested Rs 5800 in the purchase of 5 per 
cent Debenture stock at par. After he got the half yearly 
dividend he sold at 2^ per cent, premium and with the 
whole money purchased 4 per cent stock at Rs. 95 2a 6^. 
What change was produced m bis annual income ^ 

18. A person had an annual income of Rs 480 
from a 4 per cent stock He sold at Rs 95. 14a and 
with the proceeds of the sale bought 5 per cent. Railway 
Debentures at Rs ll9 9a. Assuming that usual brokerage 
was charged on each transaction, find the change in his 
income. 

19. £ 3000, which I held in the 4 per cents was 
sold for me when they were at 52i by a broket, whose 
commission is and the proceeds were re-invested by 
him in the 4^ percents, at 98i. Wbat amount of the latter 
stock did he purchase ^ 

20 A man invests a sum of money in a stock at 91 
and an equal sum m another stock at 117. .^ftersome 
time, the price of the stocks have exchanged values, when 
he sells and makes a profit of Rs. 52, WTiat sum did he 
invest ? 
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21. A man invested the same sum in two different 
stocks ii per cent. Govt, stock at 103^ and 4 per cent, 
consols at 105 , his income from one was Rs. 93 more than 
from the other , what sum was invested in each stock ’ 

22, By selling out £3000 in the 4 per cents at 90 
and investing the proceeds in the India 5 per cent, stock, a 
person finds his income increased by £6. 13s. 4rf What 
is the price of the India stock ? 

23 If I invest my money in shares paying Rs. 7 per 
share when the Rs 100 share is at 122i, I find that I get 
Rs 355 a year more than if I invest it m the per cent 
bonds at 105 Find my capital 

24 A man invests 1980 in the per cents, at 99 
and ;^'3220 in the 4^ per cents, at 105. What is the average 
rate of interest on his whole investment ^ 

25. What amount of stock must be purchased m 
English 5 per cents at 1111 to produce the same yearly 
return as 3 lacs of rupees (a rnpee=ls lO-gd ) invested in 
the Government 4i per cents, at lOli ^ 

26 A person finds that if be invests a certain sum in 
Railway shares paying £ 6 per share when the £100 share 
IS at 132, he will obtain :^10 16s, a year more for his 
money than if he invests in 3 per cent consols at 93 What 
sum has he to mvest ? 

27. By investing a certain sum of money in the 3^ 
per cents at 72 a man gets Rs 35 less income than he 
would get by investing the same sum m the 4i per cents at 
90 , find the sum invested. 

28. A person invests a certain sum in the 3i per 
cent Government Securities when they are at 97t , had he 
waited till they had fallen to 97^, he would have had 
Rs. 400 more of Government Securities. How much 
money did he invest, i per cent being charged as brokerage 
in both cases f 

29. What sum must a person invest m the 3 per 
cents, at 90, in order that by selling out Rs. 20000 stock, 
when they have risen to 93 a and the remainder when they 
have fallen to 84^, he may gam Rs. 125 by the transaction ? 
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If he invests the proceeds in the 4 per cents, at par, what 
will be the difference in his income ? 

30 A person invests £6200 in the 3 per cents, at S9i 
and pays income-tax of lOd in the £ , onttie stock rising 
to 92, he sells out and invests the proceeds in £50 
Ratlwmy shares at par which yield an annual dividend 
of 34% clear of income-tax Fmd the alteration m the 
income 

31 I invest Rs 40000, partly in the 3 per cents, at 
80 and partly in the 4 per cents at 96 , and then I find 
that on the whole I received 4% interest on the sum 
invested. What sums have I invested in the two stocks ? 

32 A person invests 34539 m the 3 per cents at 
87 After receiving one year’s dividend he sells ont at 
89 He then invests the whole m Railway Stock paying 
5 p c at 1 1 5. What will be the difference in his income ? 

33. If 4% paper be at 1 10, what sum must I invest 
in order to secure a yearly income of Rs, 470, after paying 
an income-tax of 4^. ra the rupee ’ 

34 A invests /350O in buying equal amounts of 3 
percent stock at 78J and 6% stock at 109 f. B invests 
the same sum, half in one stock and half m the other 
Find (i) the difference m their incomes (h) the ratio of 
their rates of interest 

35. Fmd what amount must be invested in the 
ner cent= at 951 to produce a clear income of Rs. lOOO a 
year, brokerage being g % and income tax 4 t pies in the 
rupee. 

36 A person bought consols at 94 and sold the same 
at 95x thereby gaming Rs 550. What cash did he receive 
for the stock, reckoning brokerage on each trans- 
action 

37 A man invests j^'1668. 15s in the 3 per cents, at 
89| His first year’s income he invests in the same stock 
but at a different price Hts next year’s income is ;^'57, 10s. 
At what price did he invest m the second case > (Brokerage 
I in both cases ) 



520 


arithmetic made easy 


[chap. 


38 I buy £500 stock at 66 and afterwards £500 of 
the same stock at 69 , I sell out the whole when the price 
has risen to 89 What is the increase m my capital 

39 A man possesses £22400 of 2f per cents con- 
sols He sells them at 99i. He then invests one-half 
of the oroceeds in 4 % Railway debenture stock at 1324, 
lends £7266 13s. on mortgage at 44 % and loses the 
rest What alteration is produced m his annual income ^ 

40 A person bought Railway stock at 88 and after 
receiving the half year’s dividend at 44 % per annum, sold 
out at 92f, making a total profit of Rs 1987. 8o. How 
much stock did he buy f 

41. A invests a certain sum in the 3 per cents, at 80 
and B invests half the sum in the 4 per cents If A’s 
income is to B’s income as 8 is to 5, find the price of the 
4 per cents. 

42. If money invested in the 3 per cent consols 
give exactly 3 per cent after the payment of income-tax 
at the rate of Is per £ , find the price of the consols 
allowing 4 per cent to a broker for purchase 

43 I invest 4rd of my property in Bank Stock, 4th m 
consols and the remainder in Railway Shares I sell out 
when I might make a profit of 5 per cent , 3 per cent and 
2 p c respectively on the investments and I altogether get 
;^6190 What IS the original amount of my property ? 

44 A person after paving an income-tax of 7d, per 
has a clear income of £262. 2s. 6d. derived from stock in 
the 44 per cents. , he sells out frd of this stock at 93| and 
invests the money in N W R. Stock at 1124, which pays 
54 per cent per annum . what is his clear income now 
after paying mcome-tax as before ? 

45. A person invests Rs 10000 partly m the 4 per 
cents at 96 and partly in the 44 per cents at 117 What 
amount does he invest in each stock, if he has the same 
income from each ? 

46. What is the price of the 4 per cent stock, if after 
paying an income-tax of 4 pies in the rupee, a man's in- 
come may be ^st of his capital. 
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47 A man bad some 3 per cent stock. He sold the 
same at 90 and with the proceeds purchased 4 pet cent, 
stock at 95 His income increased by Rs 243 How 
much 3 per cent stock did he possess f 

48 144 Shares in a company are worth £856 16s. 
when the dividend is at the rate of 7 per cent , how many 
shares ought to be worth 1193 8s when the dividend is 
at 9 per cent 

49 A person has 3 per cent, stock which yields 
Rs 240 a year. He sells out i of the stock at 87i and 
invests the proceeds in Railway Stock at 1741. What 
dividend ought the latter to pay that he may thereby in- 
crease his income by Rs 40 ? 

50 A person invests Rs. 36135 in the purchase of 
4 per cent, stock at 63 and 3i per cents at 90 His total 
income is Rs 1428 8ff How much money did he invest 
in each case ? 

51 1 invest 28787. partly m the purchase of 5 per 
cent stock at 115 and partly m 3 p c stock at 90 My total 
income is £988 10s . how much do I invest in each stock ’ 

52 A person has Rs. 24180 to invest m the 5i per 
cent Government loan at 108 and m the 6 per cent. 
Calcutta hlunicipal loan at 102 How must he divide his 
capital between them so as to obtain the same income 
from each ? 

53. One year I receive a dividend of 6 per cent on 
my stock and pay an income-tax of Rs 1. IQa. 8p. per 
Rs 100 The ne.xt year I receive a dividend of per 
cent and pay an income-tax at Re 1 4or per Rs 100 and 
find that my net income has mcreased by Rs 2490 How 
much stock do I hold ’ 

54 A man has £30043. 16s. 4id. Part of his money 
IS invested by him m the purchase of 3 per cent, stock at 
90 and the remainder in the 4 per cents, at 104f His 
total income IS .fl02l 8s How much does he invest in 
the 3 per cent stock 

55. If the 3 per cent consols are at 81|, what must 
be the price of the 5 per cents that there may be no loss 
of income in selling out the former and investing the 
proceeds in the latter, allowing the usual brokerage on 
each transaction ? 



CHAPTER XXXI 

APPLICATION OF ALGEBRA AND GEOMETRY 
TO ARITHMETIC 

L Application of Algebra. 


§1 Formulae 


Some examples in Arithmetic can be easily solved by 
the application of Algebraical formulse. The following 
examples may be noted carefully , — 

Example 1 Simplify T21X*997+T21X’003. 

Sol. Apply formula ax-i-bx^xia + b). 

The expression =■121 {‘997 + *003) 

= 121X1= 121. Ans. 

Example 2 Simplify 

•526X‘526 + 2X 526X*474+ 474X‘474. 

Sol. Apply formula a^ + b^ + 2ab—{a + b)^ 

The expression=( 526)*+( 474)* + 2( 526X 474) 

=( 526+‘474)®=(l)*=l Ana. 
Example 3. Simplify 
‘529 X ’529+ 379X*379-’758X‘529 


Sol. Apply formula a* + 6'^— 2fl6=(ff— 6)* 

The expression=( 529)®+C379)*-2C379X'529) 
=('529- 379)‘-'=( 15)* 

= 0225. Ads. 

(•821X'821M179XT79) 


Example 4. Simplify 
Sol. 

The expression 


821- 179 
Apply formula a^—b‘~{a + b){a—b), 
_ ( 821+ 179) (’821- 179) 
821-’i79 


=■821 + *179=1. Ans. 
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Example 5 Simplify 
Sol The expression 


85iX85}-34fX34| 


120* 


120 * 
(85i+34|)f83i-34|) 
120 * 

=525^=50*. A.,. 


Example 6 Simplify 


120* 

*'i’*i’* 

Sol. Apply formula (a+ 6)®=fl®T6®+3a*6 -i-Sh'flr. 

„ _ (i+i)® 

The expression = 

= i+i=* Ans. 

Example 7 Simplify 

121 X 121 X 121- 021X 021X 021-3XT21X*121X 021 

4-3X 021X'02IX 121 . 

121X‘121— 2X 121 X -021+ 021 X 021 
Sol Apply formula (a— 6®— 3a'6 -r36"tr. 

_ ( 121- 021)'* 

' ■U21— ’021)® 

=’121- 021 =T Ans. 

^ 1 o r. ,r 576X576X576-r424X424x424 

Example 8. S,mpl,fy 576X576-576 X 424+424X424 

Sol Apply formula a?+b^—[a+ b)(a^—ab-rb-) 
n^, _ (576}’+ (424)® 

The ayprassm- (576j._576x4244-(424)‘ 

=576 + 424=1000. Ans. 

T? 1 ft o xXfXi-iX^Xi 

Example 9 Simplify — ' • 

iV 1 15 1* 18 

Sol. Apply formula a®— 6®=((i— 5)(a®Tfl6-r6®), 

The expression= 


The expression= 
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EXERCISE 165. 

Simplify . — 

I 5672X937 + 5672X1063. 

2. 1526 X 729 + 1*526 X 271 

3 5625X15 221+ 5625X 779 

4. 521X521 + 379X379+379X1042. 

5. 561 X 561+ 439 X 439 + 2 x 561 X 439. 

6 625 X 625+ 375 X 375-2 X 625 X '375. 

7. 5iX5^ + 4|x4|+2X4|x5i 

8. 15^iX 15/i+nAx 11 i*5-2x 15iVX llxV 

Q (375)^ + 2(‘375x*125) + ( 125)' 

^* *375 +*125 

10 ‘675 X 675- 325 X 325 
•675-*325 

II ‘729 X 729 -’529 X -529 

729 + ‘529 

12 35|X35|-2HX21-g .,., 58|X58|-41^X4U 
57i m 

14 f‘79)=' + (’21)^ + 3( 79P(21) + 3(21H 79) 

* 79X79+ 21X 21+2X79X 21 

-g fl79)^-3( 179?( 079) + 3(*079 )Ti79)-( 079)^ , 
^ (179)^- 358 X 079 + (079)'' 

a x^— ^ + f xf 

17 gX^^i + oXiXi+3x^Vxi+3x^gX | 
ixi+,i-+4xi 

15 526 X 526 X *526+ *474 X -474 X 474 

■ 526X 526- 526X 474+ 474X 474 ’ 

IQ 556 X 556 X -556 -*496 X *496 X 496 
556X 556+‘556X 496+’496x-496 

(*0347)^+(*9653)» ^ 

{•0347)®-(347)( 09653) + (9653)* 
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§2 Equations 

Example 1 What is the number from which if you 
take away 21 the remainder is f of the original number ’ 

Sol Since the number— 21 =1 of the number 
*. the number— I of the No =21 [by transposition] 

1 of the No =21 
the number=84 Ans 

Example 2 A boy loses | of his money and then 
gains 8p , be then loses i of what he has and then gams 
6p , he afterwards loses i of what he has and then hnds 
that he has 6a Sp. left , how much had he at first ’ 

Sol i of my money is lost *. i of it remains, 8^, is 
then gained. 

, money now remaining=| of original money +8;^, 
of this I is lost. 

- I of (I of original money + 8^ ) remains , 

6p is then gained 

* money now remaining=f of (f of original money 
+ 8i>.)+ 6p , of this amount i is lost 

’•i of [f of (I of origiaal money +8^.) + 6^.1 remains 
of (f of original money +6p +6*.) 
or I of original money + Bp =6a 8i> ) 
or i of onginal money = 6a 

original money = 6a. xf =l5a Ans. 

Example 3 The price of 3 cows and 5 oxen is Rs. 
295 and that of 4 cows and 6 oxen is Rs. 370 , find the 
price of a cow and an ox. 

Sol Price of 3 cows and 5 oxen=Rs. 295 (1) 

and price of 4 cows and 6 oxen=Rs 370 (2) 

Multiplying (l) by 4 and (2J by 3 we have, 

price of 12 cows and 20 oxen=Rs 1180 ... (3) 

price of 12 cows andI8oxen=Rs 1110 , . (4) 
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Subtracting (4) from (3), we have 

price of 2 oxen =Rs. 70 

/. price of 1 ox =Rs. 35 

Subtracting the price of 5 oxen from Rs. 295, we have 
the price of 3 cows =Rs 120, 

/. price of a cow =Rs 40 

cow costs Rs 40 and ox Rs. 35. Ans. 

Example 4. 5 men and 6 boys can do §th of a work 
m 2 days , 2 men and 9 boy can do t’uth of the work m 2 
days , m what time can a boy do the whole work ? 

Sol. In 2 days, 5 men and 6 boys can do ^th of a work 

.". „ 1 day, 5 men and 6 boys can do tgth „ „ 

„ 1 day, 10 men and 12 boys can do |th „ ,, (l) 
Again, in 2 days 2 men and 9 boys can do /nth of a work 
„ 1 day, 2 men and 9 boys can do /nth „ „ 

„ 1 day, 10 men and 45 boys can do | „ „ (2) 

„ 1 day, 33 boys can do (i - n) of the work 

fSuhtracting (1) from (2) 

1 e., 33 boys can do Hth of the work in one day. 

1 boy can do H or nVth of the work m one day 
1 boy can do the whole work in 36 days. Ans, 

EXERCISE 166 

1. What IS the number from which if you take away 
17, the remaining is n of the original number ? 

2 What IS the number in which if you add 20 the 
sum IS I of the original number ’ 

3. A boy loses J of his money and then gains 4^ , 
he then loses i of what he has and then gams 3p., he 
afterwards loses I of what he has and then finds that he 
has 3a. 2p left How much had he at first ? 

4. If 5 sheep and 9 goats cost Rs 107 and 9 sheep 
and 5 goats cost Rs 103, bow much will one sheep and 
one goat cost? 
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5. If 3 horses and 5 cows cost Rs. 345 and 5 horses 
and 3 cows cost Rs. 335, find the price of a horse 

6 The cost of 9 chairs and 10 tables is Rs l63, and 
that of 6 chairs and 15 tables Rs 192 , find the price of a 
chair and a table. 

7 2 men and 4 boys can do rjth of a piece of work 
m 4 days, and 3 men and 5 boys can do ifth of it in 5 days. 
In what time can a boy do the whole work ? 

8, Two boys and on** man can do a piece of work in 
4 days, and one boy and two men can do it m 3 days In 
what time can a boy do the whole work ? 

9 5 men and 2 boys can do a piece of work in 

4 days, 2 men and 4 hoys can do ^th of it in 5 days In 
what time can a man do the work ? 

10 If 3 men with 4 boys earn Rs 51 in 6 days, and, 
4 men with 5 boys earn Rs 55 m 5 days, in what time will 
6 men and 9 boys earn Rs 144 '* 

11 If 5 men and 6 women do a piece of work m 10 
days, which 3 men and 10 children can do in 12 days, find 
how long 19 men, 30 children and 12 women working to 
gather will take to do it 

12 12 men and 15 women can finish a certam piece of 
work m 20 days , if 10 more women are put on, the work 
is then finished 5 days earlier. In what time can a man 
and a woman together finish the work ’ 

13 If 2 boys aid 1 man can do a piece of work in 
4 hours and 2 men and 1 boy can do the same in 3 hours, 
find in what time a man, a boy , and a map and a boy 
together, respectively can do the same 


§3. Surds 

If we are asked (o find the value of expressions which 
involve surds in their denominators, e g , 


1 2 . V2 1 2 + v/3 

t/2-1 \/3-v/2’ \/3 + l ’ v'3-\/2 ' 
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we should rene’nber the folloariQ? algebraical facts — 
W %/aX\/cr=a 

(«) i/oX\/6— 

(«i) 

(*v) •\/a^'Xb—a\/b 

(v) {Va + \/bY=a + b + Z\/^, 

ivt) (\/a*-\/5)^=(* + h— 2i/^i 
(vit) {\/o+ Vb)[\/a— Vb)~a—b. 

(i?m) (a + b){a—b)~a^—b\ 


Example 1. Find the value of ^"^^2 

„ , 1 V2+i %/2 + l 

/2-1”(\/2-1Kv/2+1)~ 2-1 

-VZ + l 

If we now substitute the approximate value of y/ 2 we get 
the required result to be 2 +l4. Ans. 

Note If we had substituted the value of V2 in the given 
expression, we would have to divide the number 1 by a decimal 
fraction, a process which is more tedious than what is shown above 


Example 2, 


Find the value of- 


V3+ V2 


Sol. 


The given expression = 


(\/3 + %/2)(v/3+ V2) 
(v'3-V2Kv'3 + v'2J 


in which the approximate value of \/ 6 being substituted 
we will get the required result to be 9 898, Ans 


Note In the following examples, the student will have to use 
the values of VZ, V3, V5, •v'd, etc , etc , a record (1 414, 1 732, 
2 236, 2 449 respectively) of winch will, therefpre, be very useful and 
convenient 
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EXERCISE 167 


Find the value of tbs following to 3 places of decimals • — 


V5 + i' v/3-v'2’ ^/5-^/3 

4v/2 - 2+VA \/3 + \/2 

v' 3 “v '2 ^/3 + r a/ 5 -v/ 2 * 

\/3- V2 „ j/A±y^ 

V3-1 ' V'U-v'S • 


9 

10 


11 . 


(\/6 + v'3 + v"2 + 2) (i/6~v'3 + y/2~2). 
v/CQ5- 0 05) 

VI 05)— 005 

IV2 W3 v/6 

\/6 + '\/3 \/6 + \/2 t/3+ V2 


Wbicfa IS the greater quantity — 

12. \/2orN)'3? 13. v'S or ? 


14 Find the value of 
of decimals 


l5+\/(009) 


correct to 3 places 


15. 


Simplify 


v/II-i/?/ Wn-rV?} 


n Application of Geometry. 

$4. We know that the square o» the hypotenuse of a 
right-angled triangle is equal to the sum of the squares on 
the ocher two sides Hence the square of the measure of 
the side opposite to the right angle is equal to the sum of 
the squares of the measures of the sides containing the right 
angle. Therefore we have the following 

Rules (t) (//y^o.)'®={P«r^.)“+{S<we)® 

(ti) (Perp.y —(HypQ.)"—(Basef 

and (»t) {.Base)" ={HypoY—{Peip)~,i e 

if any two sides of a right-angled triangle be given^ we 
can Jind the third side. 

F 3+. 
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Example 1 The sides of a right-angled triangle are 
16 feet and 63 feet , find its hypotenuse. 

Sol. '• 16H63*=256-h3969 
=4225 

andy/(4225) =65 

the hypotenuse is 65 feet Ans. 

Example 2 The diagonal of a rectangular court- 
yard IS 355 yds , its length is 284 yds , find its breadth 

Sol (Base/ =(Hypo)“-(Perp)® 

.•. (Breadth/ =355*-284' 

=(355+284) (355-284) 

=639 X 71=71X9 X 71 

.'. the reqd breadth is 71 X 3 or 213 yards Ans, 
EXERCISE 168. 

1 The town A is 72 miles west of B and 135 miles 
south of C. What is the distance between B and C ? 

2 A ladder 25 ft long has its foot placed in a street 
and its top resting agamst a wall on one side of the street 
at a height ol 15 ft. from the ground If the ladder be 
turned over to the other side, its top readies to a point 
20 ft high on the opposite wall. Find the breadth of the 
street. 

3. “The tip of a bud of lotus was seen a span above 
the surface of water in a lake Driven by wind, it gradu- 
ally advanced and sank at a distance of 2 cubits. Tell me 
quickly, 0 mathematician, the depth of the water " Ltlavah 

4 The tip of a bud of lotus was seen 16 inches 
above the surface of water in a lake Driven by wind it 
gradually advanced and sank at a distance of 36 inches. 
Find the depth of the water. 



CHAPTER XXXII 
GRAPHS 

§1 In all mathematical operations we find two 
different Linds of quantities — constants and variables. 
Quantities which have always the same value are called 
constants, e g, z. rupee is a constant quantity since 
its value never changes, it is always equal to 6+ pice. 
Quantities which have different values at different places or 
times or whose values depend on certain circumstances are 
known as variables, e g , the temperature of a room, the 
speed of a tram, the price of a certain article are variables 
as they change from time to time. 

Again, variables are of two kinds, dependent and 
independent, e g , the earnings of a labourer depends upon 
the number of days he works Here the number of work- 
ing days as well as the earning of the man are both vari- 
ables, but since the latter depends upon the former, the 
latter is called the dependent and the former, the indepen- 
dent variable Similarly the distance travelled by a man is 
dependent variable and the time required to cover the dis- 
tance IS the independent variable 

§2 If a tram runs uniformly at the rate of 30 miles 
an hour, then we can easily find the distance it travels in a 
certain time, t a , there exists a certain relation between 
the two variables, namely the time and the distance travelled. 
This relation can be shown clearly by means of a diagram 
called a graph 

53 Let the horizontal line XOX' be cut at right 
angles by the vertical line 
YOY' at the point O, thus 
dividing the place into four 
spaces called quadrants viz , 

XOY,YOX',X'OY'and Y'OX. 

Take any point P in the 
first quadrant XOY and draw 
PM and PN perpendiculars on 
OY and OX respectively. 
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Let PM or 0N=*, 

and PN or OM-j), , „ , . w' a 

X and y are called co-ordinates of P, the lines A a ana 
YY' are called the axes of co ordinates or more briefly 
the axes and are respectively called the axes of X and Y 
The point 0 is called the origin, x is called the absassa 
and y the ordinate of P A pomt is denoted by the co-ordi- 
nates, the abscissa being named first. Thus the point P 
IS called the point (at, y) 

The values of x are measured from 0 along the axis of 
X, the values being positive when tahen to the right of 0 
along OX and negative when drawn to the left of 0 
along ox'. The values of y are positive when drawn above 
XX' and negative when drawn below XX', Thus the 
pomt (4, 6) IS plotted in the following way — 

Measure ON =4 units along the axis of X to the right 
of 0 and then by drawing a perpendicular at N above OX 
and measuring PN -6 units of length, we get the point P, 
which IS called the point (4, 6) 



In the above figure the horizontal and vertical lines 
are drawn xuth of an inch from one another. Such a paper 
IS called a squared paper aud questions on graphical method' 
are very conveniently done on this paper. 

[For further description on the subject see our “Algebra 
Made Simple.”] 
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§4. The graphical method of solving examples will be 
clearly understood from the following examples — 

Example 1. A man walks westward 8 miles and then 
turns south and walks 6 miles , how far is he from the 
starting point 7 

Sol Let 0 be the starting point Measure ON=8 
units of length along OX'. Draw NP perpendicular and 
below the line XX' and cut off NP= 6 units of length Then 
evidently the man came to P. To measure OP, draw a circle 
from O as centre and OP as radius cutting OX' at Q. 
Then OP=OQ and OQ=lO units, t e , he is 10 miles away 
from the starting place. 

Observation In this example, a mile has beendeno. 
ted by rath of an inch which is the unit of measurement. 



Example 2 Make a graph for converting inches to 
centimetres and vice versa 

Sol. 1 cm =f in approx ,.*.5 cm ~Z in. approx 
Draw OX and OY at right angles and mark inches 
along OX and centimetres along OY. 

To draw the graph, find the point A where the lines 
from 5 cm and 2 in. meet, and since 5 cm.=2 in. 

. . the graph will pass through A But to keep the line 
straight, take another point before drawing the line, say 
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B where the 25 cm and 10 m. lines meet Then draw the 
graph OM 

Explanation. How to find the equivalent of 12 cm. 
Dot the line from the number 12 on OY till it meets the 
graph at x , from * drop a perpendicular on OX and read 
as accurately as possible the number of inches along OX, 
4| inches nearly, 12 cm =4 8 m approximately. 

Again, to find the equivalent of 16i in m centimetres. 

Dot the line from 16^ on OX to meet the graph at y. 
From y dot the line to OY and see where it falls between 
41 and 42 , it should be 41? if the drawing is very accurate , 
16^ m.=4r25 cm. 



Thus a graph of this hind is very useful as it enables 
ns to read off at once the equivalent of one table m terms 
of the other without calculation 
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The student should practicse several graphs of this kind, 
the chief point to be observed being the choice of a good 
scale when drawing the graph , in the above example one 
division of the squared paper denotes 1 inch or one centi- 
metre, but this may not always be convenient, since the 
figure may be very close thereby making it difficult to read 
from the graph 

Example 3. In a Reaumur Thermometer, the freezing 
point IS 0° and the boiling point is 80° , in a Centigrade 
thermometer the freezing yoint is 0° and the boiling point is 
1 00° Df'aw a chart to convert Centigrade degrees into 
Reaumur degrees and vice verss and read off 15° C in R. 



Sol If a.' 

Reaumur, then 


in Centigrade 
100 80 ' 


IS equivalent to 


o 

y m 


y= ix, therefore if « = 0, then y = 0, therefore the 
graph is a st line passing through the origin O. 

Measure the centigrade degrees along the axis of x 
and the Reaumur degrees along the axis of y, 

Ux= 5, then y=4, ' the point P (5, 4) is also on 
the graph. 

Join OP and produce it This is the required graph. 

.. corresponding to the abscissa 15, we have the 
ordinate 12, 15 C — 12° R. 
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Example 4. A starts walking at the rate of 3 miles 
per hour , 30 mmates after, B starts from the same place at 
the rate of 4 miles per hoar. Find graphtcalls when and 
where B overtakes A 



iW 

a 

P 

cu 


sr 

n 

•O 

tr 

o 

» 

oq 

tr 

w’ 

p 
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Sol Measure distance along OX to the scale of 10 
divisions to 1 mile and time along OY to the scale of 10 
divisions to 1 hour. 

' in one hour A goes 3 miles. 

plot point P whose co-ordinates are (3, l) , 

. OP produced represents the graph of A’s motion 
*. B starts 30 minutes after M denotes the starting 
point of B. in one hour B goes 4 miles, plot point Q and 
hence, as before, MQ represents the graph of B’s motion 

Then the intersection of MQ and OP viz , N will give 
the place and time when B overtakes A From the figure, it 
IS clear that B overtakes A two hours after A's starting 
and at a distance of 6 miles from the place where A 
started. 

EXERCISE 169 


1 The reading of a Centigrade thermometer in 
degrees and the corresponding readings on a Fahrenheit 
thermometer m degrees are given m the table below — 


c 

5 

10 

15 

20 


m 

80 

F 

41 


59 

68 

86 

122 

176 


Illustrate graphically the connection between the two 
scales. Express 104° Fahrenheit in Centigrade. 

2 If a man walks 8 miles east and then 5 miles north, 
how far is he from the starting point ? 

3 Represent graphically the increase of velocity of 
a train startmg from rest as shown in the table below — 


Distance 

travelled. 

50 



1800 

3200 

5000 

feet. 

Velocity 

5 

10 

20 

30 

40 

50 

miles 
per hour 


4. Given that 25 francs =£l, find from a graph the 
value in francs, as nearly as you can, of 8s , 5s and 15 s 
and find the English equivalent of 10 fr , 28 fr and 45 fr. 
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5« A man bicycles from A to B at 10 miles an hour 
an<l returns from B to A at 15 miles an hour. If he takes 
5 hours to go there and back, find the distance from A to B. 
Find also his average speed per hour. 

6 A starts from Ambala to walk to Ludhiana, 
a distance of 68 miles at 3 miles an hour , two hours later. 
B starts from Ludhiana for Ambala at 5 miles per hour 
When will A and B meet ’ When will they be 20 miles 
apart. 


7. Illustrate graphically the following variations in 
Indian Revenues in the years 1909 to 1914 from the 
following data 


Years 

1909 

1910 

1911 

1912 



Revenue in 
crores of Rs 

225 

229 

227 

321 

307 

351 


8. A monkey climbing up a greased pole, ascends 
5 ft and slips down 2 ft in alternate second, until he reaches 
the top of the pole. If the pole be 17 ft high how long 
will It take him to reach the top ? 

9 Two taps A and B will fill a cistern in 10 and 20 
hours respectively. Find graphically in what time they 
will fill It together. 


10. A stone falling from rest goes through the follow- 
ing distance in the time shown in the table below — 


No. of seconds 

1 

2 

3 

m 

5 

6 

Distance in ft 

16 

64 

144 

256 

400 

576 


Draw a graph to illustrate the above relation and read 
the graph to find the distance fallen in 3 '8 seconds. 






















CHAPTER XXXIII. 

CALENDAR 

§1. The earth rotates round the sun in 365 days 5 
hours 48 minutes and 48 seconds , but an ordinary year is 
taken as having 365 days, t e , nearly Jth day too short. 5 
hours 48 minutes and 48 seconds m 4 years’ duration 
become 23 hours 15 minutes and 12 seconds, so an extra 
day is added once in every four years and that year is 
called a leap year. Again there is a difference of 44 
minutes and 48 seconds t. e , the leap year is taken 44 
minutes 48 seconds too long To rectify this error a 
century is considered an ordinary year. Thus we find that 
some hours are still left to be taken into consideration , so 
to make up this difference the year of the centnry divisible 
by 400 IS considered a leap year 

Briefly 1 An ordinary year is of 365 days’ duration 

2 Every fourth year is a leap year, » e, of 366 

days 

3 Year of a century is an ordinary year, but year of a 
century divisible by 400 is a leap year 

OR, 1. In 100 years there are 24 leap years 

2. In 200 years there are 48 leap years. 

3. In 300 years there are 72 leap years. 

4 In 400 years there are 97 leap years 

§2 To find the day of the year 

In an ordinary year there are 365 days, » e., 52 weeks 
and one day As the same day is repeated after a week, 
so there will be a difference of only one day in one year, 
that is to say, if January 1, 1929 was Tuesday, January 1, 
1930 will be Wednesday Similarly in 100 years there 
will be a difference of 1004-24 days because there are 24 
leap years m 100 years , 124 days make 17 weeks and 
5 days, so in one hundred years there will be a difference 
of 5 days only If January 1, 1929 was Tuesday, January 
1, 2029 will be Sunday 
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Now remember — 

1. In 100 yts. there are 5 odd days 

2. In 200 yrs, there are 3 odd days (cancelling 1 week). 

3 In 300 yrs. there is 1 odd day ( n 2 weeks). 
4i lu 400 yrs tberfi are 5^44-1 or no odd day (cancelling 

3 weeks). 

From this we conclude that there is no odd day in 
800, 1200, 1600, 2000 years and so on 

Note January 1 A D was Monday If there is no odd day 
in a given period, then the day of the week is Sunday For one odd 
day Monday, for 2 odd days Tuesday, and so on Also the year in 
question should not be considered, e ^ , 3rd February 1938 means 
1917 complete years and 1 month and 3 days 

Example. What day of the week was 18th Feb 1925. 
Sol 1600 years give no odd day 
300 years give 1 odd day 

24 years give (24+ 6) or 2 odd days (cancelling 4 wks ). 
January 1925 gives 31 or 3 odd days (cancelling 4 wks ), 
18 days of Feb give 4 odd days. 

Total = 10 days or 3 odd days (cancelling 1 wk ), 
the day was Wednesday. Ans 

EXERCISE 170. 

What day of the week was (I — 6) — 

1. February 5, 1896 2 March 15, 1921. 

3 July 18, 1586 4. September 18, 1831, 

5. October 26, 1925. 6. April 26, 1923 

Find the day of the week on which the following events 
took place — 

7 Death of King Edward VII, May 6, 1910 

8 Death of Queen Victoria, January 22, 1901. 

9. The battle of Waterloo, June 18, 1815 

10. The battle of Trafalgar, October 21, 1805. 

11 Delhi Darbar, December 12, 1911. 

12, The declaration of independence of America, 
July 4, 1776 

13 Opening of the Great Eng Railway, Sept 15, 1830. 

14 Reform Bill III, December 18, 1831 

15 Coronation of Aurangzeb, May 26, 1658. 

16. Find the dates of March 1592 that fell on Monday 

17. I have a calendar for 1927. Will it serve for 1938’ 



MISCELLANEOUS EXERCISES III. 

I 

1 Simplify — 

HU of (^J of of £l. 9d -m of £3 2s.) 

2 Divide 2875963 by 5 X 3 x 1 1 by short division and 
find the true remainder 

3 Multiply 3 720789426 by '0086341532 to five 
places of decimals by the contracted method 

4 A person after paying 7d in the £ for income- 
tax on his income, has ;^1632 ISs. lOd, \\hat is his 
income ' 

5 A certain number of men and women subscribe to 
a fund, the number of women being four times the number 
of men. Each man subscribes as many annas as there are 
men and each woman as many pies as there are women 
The total amount subscribed is Rs 756 Find the number 
of men and women 

6. If the income-tax be 6 pies in the rupee for the 
first half of the year and 3 per cent, in the second, what 
IS the gross income of a gentleman, whose net annual 
receipts amount to Rs. 1454. la ? 

7 The manufacturer of an article makes a profit of 
25 per cent , the wholesale dealer makes a profit of 20 per 
cent and the retail dealer makes a profit of 28 per cent. 
What IS the cost to the manufacturer of an article which 
IS retailed for 16s. ? 

8 A tram, travelling at the rate of 18^ miles an 
hour, started at 7 a. M on a journey of 148 miles A 
second tram started from the same station , its speed was 
to that of the former as 8 5 and arrived 1 5 minutes after 
the first train. When did the second train start ? 

9 If 48 oxen would consume a field of uniformly 
growing grass in 8 days and 64 oxen in 5 days, m how 
many days will 40 oxen consume it ’ 

10. A person bought 2l per cent stock at 95, sold 
it and with the proceeds bought 34 per cent, stock , he got 
;^900 less stock than before but the income remained the 
same. How much money did be originally invest ’ 
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II 


1. Find the G. C. M. and L. C. M of 157 days 7 
hrs 4 min 7 sec. and 243 days 2 hrs 11 mm. 49 sec 


2 The 15th of May, 1890 was Thursday What day 
of the week was the 27th April 1790 ? 


3. Simplify 




6 

TI 




1 — R 


-r 


4 (a) Find the value of ’0416 of £33 7s. 6d.— '0345 
of £Vl. 13s. \h,d 

{b) Express Rs 371. 2fl. 6^. as the decimal of a 
lakh of rupees. 

5. Find the value of 2 03+1*345 + 27 34+16 2311 
without reducing to vulgar fractions. 


6. In the ten years from 1871 to 1881, the popula- 
tion of a country increased at the rate of 9 5 per cent, and 
in ten years from 1881 to 1891, the rate of increase was 
10 5 per cent. If the population in 1891 was 31023759, 
find what it was in 1871 


7 A man bequeaths his property amounting to 
Rs 49166 in such a manner that ird of his wife’s share, fth 
of his elder son's, |th of his younger son’s and i of his 
daughter’s share may be all equal Find the share of the 
daughter. 

8 Find the difference between the present values 
of £808 10s. due 2 years hence, according as simple or 
compound interest is reckoned, money being worth 5 p. c 

9 A bought a horse which he afterwards sold to 
B and gained 5 per cent on his outlay , B sold the horse 
to C and gained 16l per cent., C gave 140 guineas for the 
horse What pnce did A give ? 

10. What sum must a person invest m the 3 per 
cents, at 90, in order that by selling out £1000 stock 
when they rise to 93^ and the remainder when they fall 
to 84? and then investing the whole proceeds in the 4 per 
cents at par, he may increase his qnnpal ipcome by 
£9, 5s, ? 
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1 Divide the square root of 122*257249 by '36856 
and multiply the quotient by the square root of ‘000625 

2. Simplify — 

^-^4- 4xa-A)°^i-i)XxV 

(6) Express f of A of £l* 10s. +1 of ! of 5s. 4i.— 8^ 


of 


X 

4i 

3. 


of 5s 3 Id as the fraction of 2s. l^d 
{a) Divide Rs 38340 3a 6p. by 441 75. 
(6) Find the square root of 


1‘7x29A 


000729 


4. A man died on Thursday, the 7th August 1890 
He lived for 21000 days (excluding the day of his death). 
Find the day and the date when he was born. 

5. Find the greatest and the least number of 6 
digits that have 251 for them common measure What is 
their G. C M ^ 

6. A man used to pay Rs 15 as income-tax when 
the rate was 8 pies in the Rupee. Under the new rules, the 
tax IS reducea by Rs 3. 12a , what is the new rate f 

7. How much per cent must be added to the cost 
price of an article, so that a profit of 20 per cent may be 
made after allowing a discount of 10 per cent from the 
labelled price ^ 

8 At an examination | of a class gets f of the 
maximum number of marks , A gets f , % gets ~ ^ gets i 
and the rest J The average number of marks got by the 
whole class is 166. Find the maximum marks. 

9. If the true discount on a bill of ;^'14641 be i‘4641 
at 10 per cent. Compound Interest, how many years has 
the bill to run f 

10 I find, on calculation, that if I invest my money 
in 3 t per cents at 91, my income will be ^25 more than if 
I invest It in 3 per cents at 88. What is my capital ’ 
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1. Find tbe least sum of money that must be 
subtracted from £660 7s 4^. to make the remainder exactly 
divisible by 39. 

2 {a) Convert “TT >nto a decimal Why is the result 
20 X o 

a terminating and not a recurring decimal 

(6) Subtract 03 from 03 and divide the remainder by 007i 

3. Simplify without reducing to vulgar fraction 
(1 25)® + 2'25 X (1 25)® + 3 75 x( 75)® + { 75)® 

4, The area of a rectangle IS 2149908480 sq in Its 
length IS 5 miles 7 fur. 5 po 1 ft. 6 m, , find its breadth. 

5 20 men are employed to make a tank 40 ft long, 

20 ft broad and 6 ft deep. They work for 30 days and 
just complete ^ of the work, when it was decided 
to increase the length of the tank by 10 ft , the breadth 
by 4 ft and the depth by 2 ft How many additional 
men must be employed in order that the tank may be 
completed in 30 days more 


6 Calculate correctly to 6 places of decimals the 
value of y + 5.10.15'^' 5.10.15.20 


7. Rs. 49 was divided amongst 150 children, each 
girl getting 8a and each boy 4a How many boys are there? 

8 A can beat B by 5 yds in 150 yds , and B can 
beat C by 10 yds in 200 yds By how much can A beat 
C in 600 yds ? 

9. Three apples are worth as much as 4 plums, 4 pears 
as much as 9 apples, 13 apricots as much as 7 pears and 
7 apples sell for 3d I wish to buy an equal number of 
each of the four fruits and to spend an exact number of 
pence Find tbe least sum I roust spend. 

10. A person has 200 shares in a railway company 
for each of which he paid Rs 1,000 when the dividend 
was at the rate of 2 per cent He sells them at Rs 460 
per share and invests the proceeds in Government 3 per 
cents at 92. Find the change in his income. 
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1 Simplify ^of 1 j of i of ^ 

{ f{fX|+|-f)--^ofi5+fof'^'J'' 

2 Find by practice, the cost of 24 cwt 3 qr. 16 lb. 
10 oz. at £2. Os 8d a cwt 


Find the value of 
3 3 , 97_ 2*5 


of - 


(7 25 4 275) X 


£1, 6s. 8d. 


6 0625 ■" 2'42 109 ' i’lO 13s Sd 

4 If a snail, on the average, creeps 2 ft 3 in up a 
pole during 12 hours in the night and slips down 1 ft 4 in. 
during 12 hours in the day, how many hours will it take to 
get to the top of the pole, if its height be 25 ft ? 


5 A man buys wine at 4s a gallon , he mixes it 
with water and by selling the mixture at 3s a gallon gams 
20 per cent on his outlay How much water did each 
gallon of the mixture contain ? 


6. A debt of Rs. 700 is cleared by a payment of 
Rs. 180 in cash and a bill of Rs 533 due 6 months hence 
At what rate is the discount calculated > 


7. For two thirds of the distance up a ghat the 
rise is 1 foot in 24 (measured along the road) and for the 
remaining third the rise is 1 ft in 15 The top of the ghat 
IS 14,000 feet above the bottom , what is its length ’ 

8. If the daily wages of a labourer rise fiom 4fa. 
to 6a„ what percentage of the increase in the price of 
food and other necessities of life will make his position 
unaltered ’ 


9 A merchant sells tea to a tradesman at a profic of 
60 per cent, but the tradesman becoming a bankrupt pays 
only 2s 6i in ihe £ Hov' much per cent does the 
merchant gam or lose by the sale ^ 

10. What must be the pnce of a £50 Railway share 
which pays a dividend of 2^ per cent if the purchaser is to 
make 4 per cent on his outlay ^ 
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1 Divide 1028 5 by *0000017 and ~ by 0006* and 

multiply the difference of the quotients by *00025. 

2. Find the least and the greatest numbers of six 
digits which being divided by 240, 275, 320 and 400, the 
respective remainders will be 210, 245, 290 and 370. 


3. Simplify 



4. Find the value of l-r\ of *01236 of Rs. 5 lla, Sp. 
and express the result as the decimal of one shilling, taking 
a rupee to be equivalent to Is 4^rf. 

5 A man buys eggs at a certain price per score and 
sells them at half that price p'er dozen , what is his gam or 
loss per cent ? 

6 A room 20 ft. by 18 ft has a carpet 18 ft. by 16 
ft. laid down so as to leave a margin of equal width all 
round Find the cost of covering this margin with cloth 
at 4s. 3d a square yard 

7. A society has 3 classes of subscribers and each 
subscriber pays as many pies as there are subscribers m 
his class. The rates of subscription m the classes are in the 
proportion 81 64 100 The total collections are Rs 510. 
6fl ip. Find the number of subscribers in each class. 

8 When the income-tax was Id in a £, a person bad 
to pay £63 more than when it was 4(1 m a £, although his 
income had diminished m the meantime by £225. What 
•vas his income at first ’ 

9. A crew, who can row 4 miles an hour in still 
water, rows down a certain distance and up again in 1 
hour 36 minutes Find the distance in miles, if the 
velocity of the current be H miles 

10. A man has Rs. 41000 which he invests in the 
3 per cents, at 87 and 5 per cents, at 104 What sums 
must he invest in each stock that he may make 3i per 
cent, on the whole ’ 
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1 Divide Rs 240 among S men, 12 v omen and 16 
boys so that each man receives Rs 2 more than each 
woman and each woman Rs 2 more than each boy. 


2J-Ii...„. 3+X3iX3-J-l , 

2 Reduce X - of I cv.t 

3 qr 7 lb to the decimal of 2+ tons 


3 What IS the least number, which being divided 
by 48, 64, 72, 80, 120 and 140 leaves the remainders 38, 
54, 62, 70, 110, and 130 respectively ? 


4 A reduction of 5 % in the price of tea enables a 
man to buy 12 lbs of tea more for Rs 23 12n, Find the 
original price per Ib 

5 If Rs 450 amount to Rs 540 in 4 years at simple 
interest, u hat sum will amount to Rs 637 Str in 5 years 
at the same rate ’ 

6 A tank can be filled by a pipe in 6 hours and 
emptied by another in 4 hours They are ahtinately opened 
and closed for H hours find the time in v hich the tank 
when full, can be emptied 

7 A person sells 40 horses at a gam of 10 per cent 
and 50 horses at a gain of 20 per cent. If he had sold all 
of them at a uniform profit of 15 per cent , he would hat e 
got Rs. 40 less. Find the cost price of each horse 

8 If 9 lbs of rice cost as much as 4 lbs of sugar, 
14 lbs. of sugar are worth as much as 14 lbs of tea and 
2 lbs of tea worth 5 lbs of coffee, find the cost of 11 lbs 
of coffee, if 24 lbs of rice cost 6jd 


9 If the manufacturer makes a profit of 20 per cent , 
the wholesale dealer a profit of 25 per cent and the shop- 
keeper a profit of 40 per cent, what is the cost of the manu- 
facturer of an article bought from a shop at 1 7s. cd ’ 

10 If 3 per cent stock be at such a pnce as to give 
34 per cent interest, what rate of interest v ill it pay waea 
the price of £l00 stock has increased by ^6 ’ 
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1. I give away to each of my four children 
j^and^^of a basket of apples I had only just enough 
to be able to do this without cutting an apple How many 
had I ^ 

2 The difference between simple and compoand 
interest on a certain sum of money for 2 years at 4 p. c. is 
Rs. 20 What is the sum ? 

3 Express the difference between 378 ol 1 3si 
and '378 of 163. 6d. as the fraction of 

•426oi4of-4ol'i^o.£1.171. 

4 Simplify 

[(i\+ of 'SS-CliV of(l -ii + fi of T6 of + -M- 

5 Find the product of *18988 and 8*08, divide it by 
*0235 and from the quotient thus obtained subtract the 
square of 8*08 

6 What sum will amount to Rs. 15916. 9«. 5*8^. 
in 3 years at C. I., the rate of interest being 3, 2 and 1 p c. 
for the 1st, 2nd and 3rd year respectively. 

7 A person pays an income-tax of 4</. in tbe£ 
during the first half of the year and of M m the £ during 
the second half. He finds that owing to an increase in 
his income, he pays the same amount of tax for both the 
half years. If his gross income for the year is £700, hud 
his net income. 

8 I bought goods at 23s. 9d with 4 months' credit 
and sold them forthwith at 25s bd with such allowance 
of credit as made my gam 6| per cent. How long credit 
did I give, interest being reckoned at 4% ^ 

9. In a library I of the books are literature, i mathe- 
matics, I history, ^ philosophy and the rest novels. What 
IS the least number of novels that the library can have ’ 

10. A man calculates that if he invests his whole 
capital in the 4 per cent stock at 92, his income will be less 
by £21 than if he invests « in the 4^ per cent, at par What 
5 S the capital ? 
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1. Find the value of 

6 27X0 5 (I of •pX 75 of 213) 
(iofi)X8 36 CeofD + ri 

2 A’s income is ISO per cent more than B’s, Hoir 
much per cent, is B's income less than A’s ^ 

3 Two clocks begin to stake 8 together, one of them 
finishes m 1+ seconds and the other in IOt. What is the 
interval between their fifth strokes ^ 

4 A woman bought eggs at the rate of 8 for Sd and 
sold them so as to gain l^d on a dozen. What did she 
charge for each and what was ber gam per cent. ? 

5 A postage stamp measures | in by | in How 
many such stamps will be required to cover the walls of a 
room whose height is 10 ft 6 in , length 15 ft and breadth 
12 ft. 2 in , allowing a space of 50 sq ft. for the doors and 
windows > 

6 A wholesale dealer sells to a retailer at 10 per cent, 
profit, the retailer sells to the consumer at 50 per cent 
profit. What proportion of the price is paid by the con- 
sumer as profit ? 

7 A man borrows two equal sums of money at the 
same time at 5 per cent and 3f per cent respectively. He 
finds that if he repays the former sum with interest just a 
year before the latter, he will have to pay in each case the 
same amount via Rs 736. Find the amount borrov'ed 

8 A person, who pays income-tax 5d, m the finds 
that a rise of interest from 6 to 6^ per cent increases his 
net income by ;^23 10s What is his capital ? 

9 By selling 4 dozen mangoes for 13 rupees, it was 
found that of the outlay was gained , what ought the 
retail price per mango to have been in order to have gained 
60 per cent ’ 

10 I invest equal sums in a 4 per cent stock and m 
a 3 per cent stock and get 5 per cent, for my money , the 
4 per cents are at 90 What is the price of the 3 per cents. I 
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1. Simplify 


f 1 - 1 % 0-07+t^^-^t . 

816-3 7 + i lf + 3H~ 0 52 U+0‘2225" 

and reduce £3 15s 4d. to the decimal of Rs 100. (/!= 
fes 15 ) 

2 What are the times between 3 and 4 when the 
hands of a watch are equidistant from Fig. Ill on its dial ? 

3 In the centre of a room 21 ft square, there is a 
square carpet, the rest of the floor is covered with oil-cloth. 
The carpet and oihcloth cost respectively Rs 8 \as and 
Rs 4 4 £i. per sq yd and the total cost of both is Rs 352. 
4a, , fiad the width of the oil-cloth border. 

4. If Rs 31250 put out at compound interest amount 
in 3 years to Rs 43904, what is the rate per cent ^ 

5 A and B start at the same time from two places 3^ 
miles apart and walk towards each other The lengths of 
their steps are as 15' 14, but while A takes 10 steps B 
takes 1 1 Find who will reach the midway first and how 
many yards off the other will then be 

lialf-mile race, A gives B 10 yds start and 
wins by lOj sec , but if A gives B 15 sec start B wms by 

takes to run the half-mile 

7 There are 3 pendulums The first makes 35 beats 
in 36 sec , the second 36 beats in 37 sec and the third 37 
beats in 38 sec Supposing they begin together, find how 
many times they will beat simultaneously m 24 hours. 

8 The average of 25 returns is 43 The first 9 aver- 
age 52, the next 12 average 37. Find the average of the 
last 4 


9. A perMn buys two kinds of tea at 5s. a lb and 6s. 
a lb respectively He mixes them and gams 17 per cent. 

by selling the mixture at 6s. 6d alb. In what ratio does 

he mix them ? 


10 A persOT invests a certain sum m the 3 per cents. 

^ had fallen to 

96i he would have got £-16 more of stock. How much 
money did he invest, brokerage J per cent, being charged - 
in both transactions ? o e , 




CHAPTER XXXIIl 
LOGARITHMS 

Note This chapter is meant for students of the 
Bombay Presidency only 

§ 1 The student is supposed to be familiar with the 
meanings of ‘Index’, ‘Power’ and ‘Base’ in Mathematics 

In the equations 3^=9, the index 2 of the power 3® or 9 
is called the Logarithm of 9 to the base 3 , in the equation 
2° =32, 5 IS called the Logauthm of 32 to the base 2 , in 
the equation 10®= 1000, 3 is called the Logauthm of 1000 
to the base 10 And in general if «*=N, then \ is called 
the Logauthm of N to the base a Thus the Logarithm of 
a certain number N to a base a is the index of the power 
to which the base must be raised m order to be equal to the 
given number N 

Example 1 Find the loganthm of 625 to the base 5. 

Sol, Let X be the required loganthm Then 

5*^=625=5'‘, r=4- Ans 

Example 2 Find the loganthm of 216 to the base 5 

Sol. Let % be the required logarithm Then 

6®=216=6®, x=3 Ans 

Example 3. Find the logarithm of 3 to the base SI. 

Sol. Let X be the required logarithm. Then 

81'*=3or3-‘*=3\ . 4x=i , 

\ =i. Ans 

Example 4 Find the logarithm of 128 to the base 

Sol Let X be the required logarithm. Then 

( or 4^= 128 , or 2 ^ =2'. 


21 4 

x=” Ans 
551 
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Example 5. Fmd the logarithm of 98 to the base 10. 

Sol Let * be the req aired logarithm. Then 10®= 98. 

We know that 10^=10 and 10^=100 Now 98 lies 
between 10 and 100, therefore m the equation 98=10®, a: 
must he between 1 and 2, t, e, a Pure decimal. 

What that pure decimal is, we cannot say for the present. 
As a matter of fact, the exact value of that pure decimal 
cannot be found out We shall see later on bov/ to know 
the approximate value of this decimal. 

§2 The logarithm of N to any given base a is 
written as logo N. Hence the two equations «*= N and 
A:=loga N have the same meaning The student .s advised 
to be perfectly familiar with this notation and to be able to 
readily derive one equation from the other. 

Note 1 Since a’-l, therefore the logarithm of unity to any 
finite base a is zero, t e , logo 'i=‘0 

Note 2 Since at =«, therefore the logarithm of the base itself 
IS unity , 1 « , logo 

Note 5 The logarithm of zero to any base other than roze is 
minus infinity 

Note 4 The logarithm of anegatnenumber to any positive 
base is not real imaginary 

§3. The student is already familiar with the following 
Jaws of indices — 

(t) 

m 

(«) 

and {»») 

Corresponding to these laws we have three fundamental 
laws of logarithm, namely, 

{*) log^* {mn)—loia «+Ioga» j 
(it) lo^o ^ =logo»» -log8» ; 

and (w) logatn^~n logotre. 

We shall now prove these laws in the three articles 
that follow. 
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14. The logarithm of the product of two factors to 
any base la equal to the sum of the logarithms of the 
factors to the same base , t e , 

log«(»t»)=loga HI + log«». 

Proof ~Let losro»«=*, so that m=a®, 

Let logn«=y, so that 

Hence by definition 

loga(»ml=a:+y 

=logai« + logstt 

Esercise Since logic 100=2, logic 1000=3 ; 

logiolOOX 1000, t e , logiol00000=2+3=5« 
Similarly we can prove that 

loga(»»ii>) =logoMt + logB«+ loga^ 

Generally 

loga(«IMi> ..)=logaJ» + logaK + loga^+ .. 

Thus the logarithm of the product of several factors to 
any hase a is equal to the sum of the logarithms of those 
factors to the same base. 

?5 The logarithm of a quotient to any base is equal 
to the logarithm of the numerator to thesame base dimmish* 
ed by the logarithm of the denominator to the same 
base, t. e., 

loga -^-=logo»n^logo« 

Proof — LetlogttHt=s:, so that »i=a®. 

Let logaM^y, so that n—a^. 

Hence — 
n 

.'. by definition Iogo~=*— y 
n 

—logain—logall. 

Exercise Since logic 1000=3, logm 100=2 ; 

•* iogxo 1 e , logic 10=3-*2=L 
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§6. The logarithm of any power of a number to 
any base is equal to the product of the index of the power 
and the logarithm of the number to the same base, i a , 

logaMt“=» logrtlK. 

Proof —Let lng„«i=a:, so that m—c?. 

Hence 

by definition lognw**— «*=« logaHf 

Exercise Since logio 100=2 , 

therefore logio (100)®=5 logio 100=5X2=10. 

Caution. The student is advised to beware of the 
fact that logo (m+n) is not equal to logawe + logati. 

17. Any number may serve as the base of a system 
of logarithms, but we are chiefly concerned with the system 
used in practical calculations This has the number 10 for 
Its base, and the logarithms to the base are called common 
logarithms Henceforth we shall exclusively be dealing 
with common logarithms. We need not therefore, as is 
usual, state the base 10 each time. It is customary to 
write log 43 for logjo 43 , log 625 for logto 625 , log 12 9 
for logio 12 9 In numerical calculations, when no base ts 
mentioned, the base 10 is always understood. In log 1501, 
the student must not understand that there is no base. The 
base IS 10, which we have agreed not to write. It is to be 
understood to be there 

EXERCISE 171 

Prove that ; — 

1. log 15=!og 3 + log 5. 

2 log 55=log 5 + Iog 11. 

3 log 2|=3 log 2 —log 3. 

4 log81"'®«=5log3. 

5 log (27)=*=6 log 3. 

6 log 88=3 log 2+ log 11 

7 log 334=2 log 10— log 3. 

8, log 661=3 log 2 + 2 log 5-log 3. 

=2 + log 2— log 3 
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9 log 105=log 3 + log STiog 7 
10 log 5T==log 17— log 3 

11. log lu^=log 3 + log 7— log 2 

12. Guen log 3 ='4771, log 7= 8451 and log 11 

= 1*0414 find the value of x from the equation 

Sol Taking logarithms of both sides, we have 
X log 3 +(2v+l) log 7=(r+5) log 11 
.*. X (log 3 +2 log 7— log 11)=5 log 11 -log 7 
. _ 5 log 11 -log 7 5*2070- 8451 

!og3 + 21og7-logll 4771 + 16902410414 
4 

~ i 1259”“ ^ 

13 Given log 2— 3010, find x from the equation 

14 Simplify log ~^^+ log 


§8 The logai ithm oj a number »s not always integral. 
Thus since 10'*= 100 and 10’'= 1000, the logarithm of a 
number lying between 100 and 1000 lies between 2 and 3, 
and IS therefore equal to 2 plus a positive proper fraction. 
Similarly since 00845 lies between *001 and 01, » e. bet- 
ween lO"^ and 10~', the logarithm of 00845 is greater than 
— 3 and less than —2, t e., it is equal to — 3 + a^osifiv <3 
proper fraction Whenever a logarithm consists partly of an 
integer (positive or negative) and partly of i positive frac- 
tion, the integral portion is called the characteristic and 
the positive fractional portion is called the mantissa Thus 
if 5 234 be the logarithm of a certain number, then 5 is 
characteristic and 234 the mantissa If —4+ 1095 be 
the logarithm of a certain number, then —4 is the charact- 
eristic and *1095 IS the mantissa Xote that —4+ 1095 
= — 3 8905 But —3 is not the characteristic, nor — 8905 
IS the mantissa of that number. A fractional portion, in order 
to be called a mantissa must be positive and only then the 
integral portion can be called characteristic // a fractional 
pQi hams not positive, make it so before calling it a 
mantissa. 
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Example. The logarithm of a number is — 8‘236 
Find the characteristic and the mantissa 

Sol. ~8 236=~8-*236 

= ‘-8-l + l“*236 
= -9 + 764. 

characteristic is —9 and the mantissa is 764. An<. 

_ Note •—In cocntnon logenthms, it is usa^l to 'write -9+764 
as 9 76+ The student should note that ia~9 76+ 9 alone is negative 
i^ile 764 IS positive, but in - 9 764, both 9 and 764 ate negative, 
9 IS read as “nine bar “ 

§9 Advantages of the Common System. The 
common system of logarithms possesses the following two 
vers important advantages — 

( 1) The characteristic of the logarithms of any number 
can always be found by inspection. 

(2) The mantissas of the logarithms of all numbers 
consisting of the same digits arranged m the same order 
(» e s of numbers which differ from each other only m the 
position of the decimal point) are always the same. 

It IS now proposed to prove these two statements in 
the next two articles 

§10 To show that the characteristic of the 
logarithm of any number N can he written down by 
inspection 

(t) Let the number N be greater than unity having 
ff digits in its integral part. 

Then since 10”=1, 

10 ^= 10 , 

10*= 100, 

10*=1000, and so on, 

It follows that a number having one digit in its integral 
part lies between 10 and lO^ , a number having two digits 
in Its integral part lies between 10^ and 10* ; a number 
having 3 digits lies between 10* and 10®, and so on. Hence 
the given number N, haviM n digits in its integral part, 
lies between lO"'^ and 10*. 
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Hence wiere i IS a positive proper 

fraction. 

-• log N=(it— l) + fe. 

Thus the characteristic is n— I. 

Therefore the characteristic of the logarithm of any 
number greater than unity ts one less than the number of 
digits in the integral ^art of the number. 

(tt) Let the number N be positive and less than unity ; 
also when converted to decimal form, let N have n cyphers 
immediately after the decimal point. 

Since 10°=1, 

10“‘=T, 

10 -*= 01 , 

10~^= 001, and so on , 

It follows that a decimal fraction having no cypher 
immediately after the decimal point being greater than 1 
and less than 1, lies between 10“^ and 10°, a number 
having one cypher immediately after the decimal point 
being greater than '01 and less than 1, lies between 10~* 
and 10“^ , a number having two cyphers immediately after 
the decimal point being greater than 001 and less than 
01, lies between 10“* and 10'*, and so on. Hence the 
given number N, having n cyphers immediately after the 
decimal point, lies between and lO""” 

Hence N=10-^’'+'^-‘*, where h IS a positive proper 
fraction 

Therefore, log N=— (« + !) + fe. 

Thus the characteristic is — (u+ 1) 

Therefore the characteristic of a logarithm of a 
decimal fraction is negative and numerically greater 
by one than the number of cyphers immediately after 
the decimal point. 

Thus the characteristics of the logarithms of the 
numbers 5678, 56'72 and 587 2 are respectively 3, 1 and 2, 
and the characteristics of the logarithms of the numbers 
0025, '02506 and 50208 are —3, — 2and— 1 respec- 
tively. 
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U1 The mantissa of the logarithms of all 
numbers consisting of the same digits arranged in the 
same order (i e , of numbers which differ from each 
other only in the position of the decimal point) are 
always the same. 

Let N be a given number and let t be the character- 
istic and / the mantissa of its logarithm, so that the 
logarithm of N is t +/ 

Now in order to obtain a number which differs from 
N only m the position of the decimal point and consequent- 
ly has the same digits arranged in the same order, we 
multiply N by 10^, where p is an integer, positive or 
negative 

But log (N X 10^)= log N-l-log 10^ 

~t -I 

Hence since « and p are both integers and consequently 
1 + ^ IS an integer, the mantissa / has not changed , it 
IS the same for N as well as for N x 10^ 

Example Given that log 2='30in, find the number 
of digits in 2’®, and the position of the first significant 
figure in 2“®® 

Sol. We have log 2’®=76 log 2=76 X 3010 
=22'8760. 

Since the characteristic of the logarithm of 2^^ is 22, 
it follows that in 2’® there are 23 digits 
Again log 2’'®® —^35 log 2 = — 35 x 3010= — 10 5350 
= 114650. 

Since the characteristic of the logarithm of 2“*® is 
— 11, It follows that there are 10 cyphers following the 
decimal point i e , the first significant figure is the eleventh 
place of decimals. 

EXERCISE 172 (Oral) 

Write down the characteristics in the following cases ■ 

1 log 18. 2. log 25. 3 log 426. 

4 log 012. 5. log 367 018, 6 log 52'567. 

7 log 37000 8. log 00123 9. log 2'456. 

10 log *000016803 
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§12 For assistance m practical work logarithms of 
all numbers consisting at the most of four digits have beea 
calculated and tabulated in books known as Four-figure 
Log Tables. 

The following is an extract from such a table — 




BUOI 


OBIQBIQIEI 


B| 


MU 


Similarly when the logarithm of a certain number is 
given up to four places of decimals, we use what is known 
as anti-loganthms m order to find that number The 
following is an extract of such a table — 



The method of using these tables is given below — 

§13 To find the logarithm of a given number. 

Note Only the mantissae are given in these tables, the 
characteristic in each case being found by the two well-known rules 
given before 

Mantissse of logs of all numbers from I to 9999, t e , 
of numbers consisting of four stgmficaHt digits can be 
found The following directions indicate the method of 
using such a table — 

(0 The extreme left hand column, at the top of which 
there is a vacant square, corresponds to the first two 
significant figures of the numbers 

(ii) The next 10 columns are headed 0, 1, 2, 9 , they 
correspond to the third figure of the given number. 

(ill) The small columns to the extereme right (generally 
called “difference columns”) are similarly headed 1, 2, 9, 
and these figures corrrespond to the fourth significant figure 
ID the given number. 
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The method of using the tables is illustrated in the 
following example. 

Example. Find the logarithm of 4597, 

In the first column look for 45 (first 2 figures in the 
given number) , in the same horizontal line as 45 and under 
9 (the third figure m the given number) we get the number 
6618 , under 7 (the fourth figure in the given number) in 
the small difference column and in the same row as 45 we 
find 7 This means that 6618 and 7 are to he added ; 
their sum being 6625, the mantissa in the log of 4597 is 
*6625 and the characteristic (not given in the tables) is 
evidently 3. 

Hence log 4597=3 6625. Ans. 

Similarly log 45 97=1 6625. 

and log *04597=2 6625 

114 To find the number whose logarithm is 

given. 

Tables of anti-loganthms are used in this case and 
they are used exactly in the same way as logarithm tables 
explained before 

Example F ind the number whose logarithm is 2 9072. 

Let X be the number . log x—l 9072 

To find X we leave the characteristic 2 for the present 
and take the mantissa 9072 only 

Turn to anti log tables , run down the first column 
till '90 (the first two figures in the given log) is reached , 
then in the horizontal row containing *90 and under the 
column headed by 7 (the third figure) is the number 8072 , 
and m the difference column headed by 2 (the fourth figure) 
and in the same houzontal row as 90 is found the number 
4 This 4 IS added lo 8072 and the sum 8076 is the number 
corresponding to the mantissa ’9072 Now since the 
given characteristic is 2, therefore * shall coniain three 
figures in us integral part and hence combining the two 
facts, *=807 6. Ans. 

Similarly the number whose log is 1*9072 is 80’76 and 
the number whose log is 2 9072 is 08076. 
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EXERCISE 173. 

Write down the logarithms of the following numbers — r 


1 

1403 

2 

4103. 

3. 

340 1. 

4 

3041. 

5 

304. 

6 

403. 

7. 

20 

8 

2 

9. 

8. 

10. 

100 





Write down the 

numbers whose logarithms are . — 

11. 

2 0204 

12 

3*1289. 

13 

3 0204. 

14 

2 1289 

15 

5 8906 

16. 

4 2935. 

17 

0*0061 

18 

3 0016 

19 

2 0108 

20 

3 5608. 






Solved Examples 

Example 1 Find the value of ^^6 
Sol Let 36=36® 

log log 36=iXl5563=‘518766= 5188 
correct up to 4 places of decimals. 

ar=3 302 Ans. 

Example 2. Find the value of ^00002675. 
Sol Let a:=( 00002675)^ 


logx=^los 00002675 
=1X5 4273 

=^x(-7+2'4273)=-l+-3468=l 3468 

*= 2222 AnSf 


Example 3. 


Find the value of 


(435)»X\/056 

(380J* 


as accurately as you can 

_ t435)^X%/-'056 
(380)^ 


Sol. Let x= 


log *=3 log 435+7 log^ 056—4 log 380 
=3 X 2*6385 + iX 2 7482-4X 2 5798 
=7 9155-1+ 3741-103192 
= -3 0296= -4+ 1- 0296 
=4 9704 

x= 0009342. Ana. 
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Example 4. 


Find the value of 


(6’45)^i^*00034 
(9 37)® 8 93 


Sol Let X- 


(6‘45)®X.^y‘00034 
'(9‘37)®Xf 8W 
log x—3 log 6 45 +i log '00034 
-21og 9 37-ilog8'93 


=3 X 0*8096+4 X4'5315 
-2X0'9717-4x0 9509 
=2 4288+4 (-6 + 2 5315) 
-1*9434- 237725 


= -*908495= r091 505= 1*091 5 approx. 
*=*1234 Ans. 


Example 5. Find the value of 
as accurately as you can. 


(3*142)® X (*078)^ 
(*005)* 


Sd, 

(*005)* 

log *=3 log 3*142+4 log *078—4 log *005 
as 3 X 0 4972 +4 X 2*892 1 - 4 X 3*6990 
=14916+4(-3 + 1 892I)-4(-4+ 1*6990) 
=1 4916-l + *6307+l-*42475 
=169755 


=1*6976 correct to 4 places of decimals. 
*=49*84. 

Example 6. Find in how many years a sum of money 
lent at compound interest will double itself at 3% p, a 

Sol' Let «=number of years required, 
and P=the original sum, 

.*. the amount of P at the end of « years=P (1 03)” 
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. . by the question, 2P=P(l 03)“. 
or (1 03)’'=2 

. » log 1 03=log 2 

or iiX 0128='3010 

years nearly. Ans 


Example 7 The edge of a cube is 4 83 ft , find the, 
radius of a sphere whose volume is equal to that of the cube^ 


Sol, Let r be the radius required, 

. by the question |‘irr®={4'83)®, 

3x(4 83}^ _ 339X(4 83)» 

^ 4xfH 1420 

3 log > =log 339 + 3 log 4 83- log 1420 
=2'S302 +3 X '6839-3 1521 
=4 5819-3*1523 
= 14296 
log r='4765 

r=2 995 ft, 


EXERCISE 174 

1 Find by inspection, the characteristic of thq 
logarithms of — 

(i) 21735 , («) 28'8 . (ih) 592 , (tv) 871 (v) *875. 

2 Write dmvn the logarithms of r- 

(i) 7 623 . (u) 762*3 . (»«) -007623 , (»v) 7623000. 

3. How many digits are there in the integral partq 
of numbers whose logarithms are — 

4 3010 , 1*4771 ,3 6989 ; 5651 

4. Give the position of the first significant figure ip 

* the number whose logarithms are — '* 

(i) 2 8910 (uj *7820, (m) 6 4871 
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Simplify by logarithms — 
5. 673X38 54 
7. 801*7X2 546. 

9. *301X2 303 
, 11 774-1393. 

13 . 39 7—23 4. 

15 341*6-88 15. 

17 . 8 567-3 748. 

IQ 1 9*08 X -096 
1 73 * 

19*72X7 81 
36 * 

23. (25*4)®. 

25. (6784)^ 

27 V39*97. 

29 

{2 205xi44x(2*54f 
30 . (2*7yx(8l)^" -(90)^. 


6 3 73X8976. 

8 2*106X3 006. 

10 . 3957X3 142. 
12 . 10- 1604. 

14 . 0 984—1884. 
16 . 62*39-475 3. 
iQ 21*3X*67 2 
^®* 3*6 

Oft 15*38 X 0472 
19*82 X 0379* 

22. (1*035)®. 

24. (13;^. 

26. v'435 6. 

^®* ^3^69i 


31. ^*00324 


M. “(MS'. 33. 

34."log(.^48XI08*-V6). 35. 

36 .(3,30-49)®-- ^22 X 70. 

37, Find the number of digits in (875)^®. 
gg ND^x (7*801)® X-^f 413 

v^876500X^ 1*035 

39 Find the value of i r® 0, when r=3*125 and 
0=1*047. 


40 Find the amount of Rs.,567 m 25 years at 2^ per 
cent, compound interest 



ANSWERS 
EXERCISE (oral). 

1 Three thousand four hundred and sixty. 

2 Fifteen thousand and seventy. 

3 Two hundred thousand nine hundred and three 
4. Ten million five thousand and eight. 

5 Five hundred and six million seven hundred and 
twenty thousand eight hundred and ninety'One. 

6 Four hundred and seven million eighty thousand 
two hundred and ninety-three 

7. 200300 8 3005006. 9 406007005 

10 400000000021 11 6000200027000500009. 

12 40000. 7000, 10, 2 

13. 1000000, 200000, 10000, 3000, 400, 50, 6. 

14. 4000000, 400000, 40000, 6000, 600, 7 

15 30000000000, 7000000000, 900000000, 60000000, 
10000, 2000, 400, 50, 6 

16 XXXVII , LXVII . LXXIX , LXXXIV , XCIX 

17 evil , CCLXXXIX , DCCII DCCCLXVIII 

18 MCM.XX JIMLXX , I\T)CLIX Or 
MMMMDCLIX , ^ liCC 

19 ^XVni.MXI 20 661032 21 1863 

22 1880 23 1766. 24 2002610. 

25 560227 26 99999 , 10000 

27 98520 , 205S9 

28 548, 584, 485, 458, 854, 845 

29 5000 30. 79993 31 899992 

32 9543210 . 1023459 


565 
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EXERCISE 1. 


1. 136 

2 187. 

3. 226. 

4. 288. 

5 3165. 

6 2025. 

7 2845, 

8. 2490. 

9 17496 

10. 30152. 

11. 310074. 

12 1231393. 

13 1796091 

14. 1688786. 15. 1933161 

16 11030576 

17 90272260 

18 5194290 

1 19 144182 

20. 10983545 

21 1200. 

22 1935 A. D. 23 1212. 

24 271 

'25 366 

26 1070. 

27 9677550. 28. 9706702. 

29. Rs 1188 

30. 3001 




EXERCISE 2 


1. 7221. 

2. 5432 

3 4311. 

4. 6424. 

5. 36236. 

6. 13857 

7 19172 

8. 2647. 

9. 11967 

10. 211402 

11. 22639 

12. 400152. 

13 75759 

14 70002 

15 180104. 

16. 604534. 

17 1075. 

18 461. 

19. 8798. 

20. 379. 

21 5132 

22. 35256 

23 83256 

24. 19516 

3762 

29475 

92639 

9237 

8894 

64731. 

175895 

28753 

25. 7895 

26 2835 

27 25329 

28. 10000 

3327 

1396 

9098 

9935 

4568. 

1439 

16231. 

65 

29 962615. 

30 788461. 

31. Rs. 596. 

32. 298440. 

33. 608717. 

34. 470 

35 Rs 298. 

36. 1875 A. D 

37 57 yrs 

38.3630098 39. Rs. 449 loss. 

40, 1936 A D* , 61 yrs 

41 4548 ft. 

42. Rs. 46. 

43. 5538. 


44, Rs 91790. 



EXERCISE 3. 


1 6244. 2 44824. 3. 63624. 4 65299. 

5. 99246. 6 134580. 7 100880 8. 151725. 

9. 221670. 10 56050. 11. 126500 12. 732100. 

13. 3164500 14. 53610000. 15. 172208000. 
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EXERCISE 4. 

1. 879060 2 607068 3 1000467 4. 6477056 

5. 7530640 6 2895420 7. 18720 8. 50400 

9 78204 10. 39375 11 51072 12 160875 

13. 16887150 14 879668400 15. 1512000000 

16 233100000017 1250475045 18 7340483975 

19. 7956117875 20. 80407124282 

21 2025, 5041, 14641, 15625, 65536. 

22 1331,9261,15625.46656.64000. 23 179 

24 121 25 251 26. 71808 

27 2170671 28. Rs. 88592 29. 6095604 

30 Rs. 33114 31 3744 gallons 32 130800 

33 924 miles 34. 83328000 miles. 

EXERCISE 5 


1 

5 

7 

9 

11 


15 


18 

20 

22 


4696 

Q==203. 

Q=346. 

Q=748, 

Q=22, 


Q=4830, 


163 


1 26 
6 54 
11 11 


2 11 
7. 0 


2 2024 

3 

5621 

4. 536 

R=32 

6. 

Q=856. 

R=1 

R=255 

8. 

Q=1250, 

R=25 

R=414 

10 

Q=S47, 

R=1081 

R=5853 

12. 

Q=85, 

R=3784 

. R=8. 


0=565356, 

R=98, 

R=698, 


0 =5653, 

R=5698 

,R=2. 


0=893000, 

R=22, 

R=22, 


0= 8930, 

R=22 

R=87. 


0=48300 

R=987 

R=987, 


0=483, 

R=987 , 

R=5 

17 

0=16669, 

R=263 

R=113 

19 

0 = 28714, 

R=4l 

R=198 

21 

0=57960, 

R=76 

23 187 

24 

137 


exercise 6. 



1 3 5 

4 

100 5. 

IS 

8 3 

9, 

. 664 10. 

10 

^ 13. 49 

14 

638 15. 

16 


EXERCISE 7. 

I ^ 2268720. 8318640 

3. 42344002, 42o062502 4 1319455 

5 3958425 6 9238450 7, 132632S5 
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8 . 

37376925 

9. 

45196875 

10 , 

27419625 

11 

17+739375 

12 

224616875 

13. 

56420892 

14 

378622998 

15 

4529556999 

16 

378312165P 

17 

6297585 

18 

959395162 

19 

1633771936 

20 . 

4699309950 

21 . 

3503991036 

22 

4813348118. 

23 

26304176 

24 

269267592. 

25 

236194245 

26. 

376548496 

27. 

1780316480. 

28 

4196545920. 

29. 

10253997444. 

30 

3138806016. 

31. 

5978588525. 

32 

12131254596. 

33. 

1737683904. 

34, 

1843953930. 

35 

92154273576 

36 

809962611032 



37. 

8211942220350 

38 28046185413248. 

39 

101645725658288, 

40. 633803630161104, 


1 

3 

5. 

7 

9 

11 

13 

15 

17 

19 


1 , 

6 

11 

16 


Q = 30791, 
Q= 383755. 
Q= 592906, 
Q=s62733. 


EXERCISE 8 . 
R =1 2. Q= 

R=23 4 Q= 
R =6 6 . Q= 

R=28 8 . Q = 
0=1108894, R:=26 10 Q = 
0=4552022, R=113 12 
0=7517193 R = 27 14. Q= 
0=15416003, R=181 16, Q=: 
0 = 5706476. R=382 18 Q= 
0= 78580930, R=765 20. Q= 

EXERCISE 9. 
9 2 72 3 28 4 
490. 7. 417 8 . 364. 9 . 


= 179126, 

=87825, 

592923, 

180647, 

491318, 

3114855, 

2370724, 

10212209, 

5182291, 

319112473 


R=4. 

R=14. 

R=:9 

R=25. 

R= 12 . 

R= 6 . 

R=66 

R=686. 

R=697. 

R=4327. 


5 12 

1808 17 


34 13 104 14 
230 


H 5 255 
264 10 118. 

40. 15. IS 




1 . 112 2 96 
5 7 6 . 239 

9 100008 10. 10400 

13. 2655 14. 119. 

16 359348, 1119. 149. 

19. 541 20. 1626 r u ■ 

23 6 24 356393, 25. 5177 ' 

27. Multipliers are (a) 556, (6) 543 

28. 1911036,8972. 29. 494454404 

30. ,1 10, B 22, CIS. 31 ; rIssNs^ss. 


3 81 4 n 

7. 99905 8 999810. 

11 . 22188 12 . 26560 
15 123934, 229, 45. 

17. 526,328 18 826,721 
21. 4.0,3. 22. 1,5.4 

26. 3440. 
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32 Rs 42, 31. 25. 33 Rs 35, 28, 23 

34. Rs 740 35 Rs. 60 36. Rs 50. 

37 Rs. 2500, 2100, 1800 38 Rs 1244, 1460, 1796. 

39, 2220 40. 52 yrs 

41 A Rs 400, B Rs fiOO and C Rs 800 

42 A Rs 820, B Rs 1804, C Rs 2624. 

43. Rs 320 44 

45 Rs 22500 46 

47. (i) 119, («) 2268 48. 

50 5867 51 

52. C is 23 years younger than D 

53. Rs 3595, 3250, 3120, 3000 

54 Rs. 8240 55 After 9 hours 


25 

7222 and 8456. 

1062. 49 8654. 

Gam Rs 3. 





EXERCISE 11. 


1. 

247 

2 

340 

3. 

598 

4 569 

5. 

767 

6 

890. 

7 

•^096 

8 4497. 

9 

6801. 

10. 

5536 

11 

5061 

12 5446 

13. 

2022 

14. 

2035 

15 

3301 

16 1835 

17 

1815 

18. 

2687 

19. 

429 

20 975 

21 

633 

22 

916 

23 

1139. 

24 746 

25 

6666 

26 

23949 

27. 

5155 

28. 10959 

29 

7fil8 

30 

33006 

31. 

28937. 

32 30879. 

33. 

22650 

34. 

55002 

35 

57311. 

36 50492. 

37 

846 

38 

951 

39 

1815 

40. 2107. 

41 

9500 

42 

8223 

43 

1401 

44. 1145. 

45 

1676 

46 

3047 

47 

3167 

48 787 

49 

443135 

50 

2311720 

51. 

1888530. 

52 4105655, 

53 

3968325 54 

2227536 

55 

17437 

56 51394 

57 

51163 

58 

37251. 

59. 

79798 

60 5084J- 

61 

Rs 150 

14a 4^ 

62 

Rs 122 

12a. 7p. 

63 

Rs 71 

12a Up 

64 

Rs 1970 

9a dp. 

65 

Rs 1995 4a 

66 

Rs 2518. 

9a 5p. 

67 

Rs 5992 13a 6p 

58 

Rs 4973. 

7a 

69 

Rs 5614 Hfl 

• 

70 

Rs 1718 

12a. 3p. 

71, 

£897 6s 4rf 


72. 

£1459. 3s 

1 8d. 

73 

£3723 6s 4d 


74. 

£3466 15s. 9«i. 

75 

£1295 

15s. 3d 

76. 

£3705 12s. lOrf. 

77 

£129 4d 3q 


78. 

£8773. 16s 

79. 

£5916. 15s. 


80 

£402 
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ARITHMETIC MADE EASY 


81. ;^’1438. lOs. 82. £m 6s. 

83 442 mds. 11 sr. 3 chk, 84 547 mds, 13 chk. 

85. 747 mds. 14 sr. 5 chk 86. 838 mds. 23 sr 13 chk. 
87. 971 mds 10 sr 10 chk. 

88 1493 mds 36 sr. 5 chk. 1 tola 

89. 56 mds 36 sr. 1 chk 8 mashas. 

90. 124 mds, 19 sr. 7 chk 2 tolas 7 mashas. 

91 10449 tons 3 cwt 3 qr 

92, 1689 tons 2 cwt, 10 lb 

93. 819 tons 10 cwt. 14 lb. 


94. 

95. 

96. 

97. 

98. 

99. 
100 
101 
102 
103 
104. 
103, 
106 

107 

108 
109 
110 . 
111 . 
112 , 


1697 tons 11 cwt 1 qr. 24 lb. 

937 tons 10 cwt. 3 qr. 9 lb 
2099 tons 5 cwt. 1 qr. 8 lb. 

88593 weeks 2 days 8 hours 42 mm. 

44663 weeks 3 days 16 hours 34 tnin. 

720 weeks 2 days 1 hour 59 mm 2 sec 
802 weeks 2 days 16 hours 59 mm 51 sec 
8886 miles 1110 yds 1 ft 3 m. 

13516 miles 433 yds. 6 in 
9201 miles 1126 yds 2 ft 5 in. 

6474 miles 369 yds. 11 m 
158 right angles 3 deg. 48 mm, 

39 right angles 73 deg, 48 mm 
1 right angle 41 deg. 33 mm. 10 sec. 

3 right angles 5 deg 4 mm. 19 sec 
1 ac. 1222 sq yds 4 sq ft, 9 sq in. 

1 ac 2876 sq. yds. 63 sq in 
1 ac. 1161 sq. yds 3 sq ft 49 sq. m. 

13 ac 4209 sq yds 5 sq ft, 97 sq m. 


exercise 12, 


1. Rs 123 10a. lOji 
3. Rs 122. 12a 
5 Rs. 449 12a lOp. 

7. £7844 3s Sd. 

9. £3163 8s 6d 
11. £2600. Is 6d. 

13 9188 mds 26 sr. 5 ch 
15 5873 mds. 5 ch. 

17. 627 yds. 1ft 
19. 147 tolas 11 mashas ' 


2 Rs 153 12a 4p. 

4 Rs 913 8a 5p. 

6 Rs. 1 183. 13a. 5p. 

8. £10993. 18s. 8d 
10. £9655. 9s. 2d. 

12. £2284 19s. 9d. 

14, «470mds 18sr. 14ch. 
16. 2055 yds. 1 ft 9 m. 

18 951 yds 1 ft. 7 m 

ratis 
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20 362 tolas 2 mashas 2 ratis. 

21 265 tolas S mashas 3 ratis. 

22 171 miles 3 fur 13 p 23. 379 miles 7 fur 21 p. 

24 479 miles 7 fur 3+p 25 99 hrs 44mm. 51 sec. 

26. 190hts 36min 38sec 27. 276hrs. 26nun. 42sec. 

28. 263 sq yds 3 sq ft 53 sq in. 

29. 493 sq yds 3 sq. ft. 74 sq in 

30. 516 sq yds 7 «q ft 120 sq. in 

31 216 ac 3 rood 6 sq p. 32 424 ac. 2iood 39 sq. p. 

33 339 ac 2 rood 7 sq p. 34. 56 wks 5 days 9 hrs. 

35 82 weeks 6days 16hrs. 36. 138 wks. 2 days 9 hrs. 

37, 93deg. llmin 20sec 38 138 deg 8 min 26 sec. 

39 128 rt. ang. 54 deg 1 mtn 


EXERCISE 13 


1 

Rs 4 la 4# 

2. 

Rs. 5 la 2p 

3 

Rs 26 13a 6p 

4 

Rs 5 11a. 8^ 

5 

Rs. 38 14a. Up 

6 

Rs 58 10a 8;^. 

7 

£70 10s lid. 

8 

£8 7s 8d. 

9 

£51. 7s 5d 

10 

17s 9d 

11. 

£3 12s lOd 

12. 

10s. 8d 

13 

2 tons 1 6 cwt 3 qr 

14 

67 tons 5 cwt. 3 qr 

15 

31 tons 6 cwt 1 qr 

16 

15 mds 29srs 15 ch. 

17. 

15mds 17 sr. 14 ch 

18 

37 mds. 20 sr 13 ch. 

19. 

6 yds 5 m 

20 

3 yds 1 ft. 11 in 

21 

1 ft 8 in 

22, 

Rs 1326. 11a 7P 

23 

Rs 1399 14a 7p. 

24 

£550 I8s. 8d. 

25 

£2381 14s 9d 

26 

110 mds 32 sr 13 ch. 

27. 

189 rads 38 sr I3ch 

28. 

35 yds. 6 m. 

29 

64 tons 14 cwt. 3 qr. 

30. 

30 tons 7 cwt 3 qr. 

31. 

Rs 27 13a. 5p 

32 

£31 4s 9d 

33 

Rs 5 6a 11^ 

34. 

£14 5s. 2d 

35 

25 mds 33 sr 7 cbk 




EXERCISE 14. 


1 Rs. 100 
3 Rs 219. 

5 Rs. 448. 3a 6p 
7 £424. 

9 £995 6s 8cf 
11. £2403. 16s. 


2. Rs325 
4. Rs. 241, 5a. 4^. 
6 Rs 657 4a 8p. 
8 £463 10s. 

10 £713 13s. 

12. £3752 10s. 8d 
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13. 

15. 

16 

17. 

18 

19. 


21 . 

23 

25. 


1 . 

3 

5 

7. 

9 

11 

13 

15 

17 

19 

21 . 

23. 

24. 

25. 
26 
27 
29 
31. 
32 
34 
36 
38 
40 
41. 
45. 
49 
53 


£20895 9s 8 d 14. /20707. 10s. 6 d. 

1864 mds 27 sr. 8 ch, and 1896 mds 22 sr. 8 ch. 
2780 mds. and 2454 mds. 8 sr. 12 ch. 

1646 tons 7 cwt. 16 lb, 1472 tons4 cwt Iqr 24 lb. 
6162 tons 6 cwt. 2qr 7 lb , 6801 tons 7cwt 2qt, 211b. 
4253 sq. yds. 3 sq ft 68 sq. m. and 4641 sq. yds 
1 sq. ft. 132 sq tn 20 4571 sq yds 8 sq ft. 

48 sq. in and 5198 sq. yds 6 sq. ft. 72. sq. in 

Rs 3748 lia Sp 22 6042 9a. 

Rs 6538. 10a 24. Rs 1682. 5a 6p. 

£7115 13s. 9d. 


EXERCISE 15. 


Rs 47. 13a 8^1 2. 

Ps 80 11a. 2p, 4 

/135 4s lOd 6 . 

/175 7s 7d 8 

Rs. 157. 10a 2p 10 

£175. 6 s 8 d 12 

Rs 143 12 a 3p. 14 

£226. 16s Sd. 16. 

Rs 38 9a. I^. 18. 

£48 8 s 20 

£15 7s. lOd 22. 

Rs 38 8 a 6p , rem 1 7p 
Rs. 123 13a 8 ^i. , rem 57p 
Ks 52 8 a. lOf*. , rem 19^, 
Rs. 44. 101> , rem lUp 
£33 Is. 5d„ rem. 35d. 28. 
£30. 12s. 6d , rem 86 d 30 
£f'5 14s lid, rem 63d 
£27. 2s. 2d., rem I Id. 33 
Rs 721 5a 4^ 35 

£301. 14s 3d 37 . 

375 mds 39 sr. 5 ch. 39 
360 tons 17 cwt 3 qr 9 lb. 
15. 42. 16 43. 

25. 46. 41. 47 

Rs. 5. 5a 8^.50. 13 51 
12222 54. 298 mi 21 


Rs 56 13a Ip 
Rs. 85 15a lOp 
£l2l. Us. lid. 
£140 2s. Id. 

Rs. 217. 13a 5p. 
£215. 12s lOd 
Rs 322. 4a. 7p. 
£635. 8 s. 3d. 

Rs 51 9a 7p. 
£51. 8 s 
£49. 11s 2d 


£48. 6 s, rem 153d 
£36 17s., rem. 34d. 

Ri 774 9a 3p 
£35 1 3s 8 d 
417 mds 21 sr 7ch. 
96 tons 3 cwt 24 lb. 

21 44. 45, 

5. 48. 8 , 

14. 52 21 

28pole 55 56. 
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EXERCISE 16. 

1 Rs 501. 4a. 2. Rs. 495. 9a. 

3. A Rs 356 3a. , B Rs 428. 2a , C Rs 512. 9a. 

4 A Rs 728 12a 9p , B Rs 536 8a. 6p. 

C Rs 321 7a 3p 

3 A Rs 39 12a , B Rs. 52 8a , C Rs 24 12a 
6. A Rs 49 8a. , B Rs 58 8a , C Rs 75. 6a. 

7 37 yards 8 40 sheep. 9. 240 times. 

10. Carriage Rs 64. 4a , Horse Rs 257 
11 Furniture Rs 432 7a. , House Rs 3459 Sa 
12. A Rs 33 , B Rs 16 8a. , C Rs. 8 4a 
13 A Rs. 25. 4a. , B Rs 101 . C Rs 404 
14. 11 pies 15 la. 9^ 16 1651f times 

17. 957 18 Rs. 9a. 6a 3>.19. Rs 23 11a 10^. 

20 Rs 35 4a 21 Rs 8 8a 6p 22. 15 days 

23. 20 days. 24. 7 25 20 

26 10 sov., 20 cr , 50 half cr , 80s., 120 six-pences 

27. 80 28 45. 29 30 

30 Is 6d. 31 Rs. 12. 11a 8p. 

32 4 sr 33 11 gallons 

34 Rs 728 9a., Rs 684. 7a. , Rs 576 8a 

35. Rs. 832 7a,Rs, 356 9a Rs 348 11a. 

36 Man £5 7s 6d , worn £3. 11s Sd , child £1. ISs lOd. 

37 10. 38 10 39. Rs 56. 14a 40 Rs 62 8a 

41. Rs.2322. 42. Rs 100000. 

EXERCISE 17. 


1. 

5X3. 

2. 5X5. 

3. 13X3. 4, 

. 7X6 

5 

11X5 

6 13X5 

7. 13X6, 8 

17X5. 

9 

7X7, 

10 35X2 or 14X5or 10X7. 



11. 

No 

12. No 

13 Yes. 14 Yes 

15 1 

16. 

No 

17 Yes 

18. No 19. No 

20 \ 

21 

No. 

22. Yes. 






EXERCISE 18 



1 

Yes 

2 Yes 3 

No. 4 No 

5 

No 

6 

Yes 

7 Yes 8 

No. 9. Yes 

10. 

No 

11. 

Yes 

12. Yes 13, 

, No, 14 No. 

15 

No 

16. 

Yes 

17. Yes. 18 

Yes. 19 No 

20. 

No 

21 

Yes. 

22 No 23 

Yes. 24 No. 

25 

No 

26. 

Yes. 

27 Yes 28 

No. 29 Yes 

30 

Yes, 
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31 

36. 

41. 

46 

51. 

56 

61 

66 . 


1 

4 

6 . 

8 

11 . 

13 

15 

17 

18. 

19 

20 
21 
22 . 
23. 
25 
27. 
31, 


No 32 Yes. 33 Yes. 34 No. 

Yes 37 No 38. No 39 Yes 

No 42 Yes. 43 Yes. 44 No. 

Yes 47. 4 48 6 49 9. 

l,5or9 52. 2 or 6. 53 2. 54 4 

4. 57 6 58 8 59. 3 

1 62. 2 63 2 64 8 

5,2 67. 5,8. 68 6,8. 69 4,9 

EXERCISE 19. 


35 Yes. 
40 Yes 
45 Yes 
50 3or7 
55. 2. 
60. 6 
65. 3,3. 
70. 3,9. 


2X2X2X7X13. 2. 2X2X2X67. 3 SXlOQ. 

3X5X7X7X7 5. 2X2X7X139 

3X3x4X11X13 7 3 X 3 X 5 X 11X11. 

2X2X3X3X151. 9 2X11X307.10.2X3X5X293 
3X3X11X59 12 5X11X11X13 

2X2X2X2X2X2X2X2X2X3X5. 14 2X3X5X281. 
5X7X11X19 16 2X2X2X3X3X5X7x11, 

3x3x3x7x11x13x37 

2X2X2X2X2X2X2X2X3X3X3X3X5X7. 

3x3x7x5x11x13x37 

2x2x2x3x5x7x7x11x37 

3X3X3X3X3X7X7X7X11X13 

17, 19,23, 29, 31,37,41, 43, 47, 53, 59, 61, 67, 71, 73. 79. 

x=2,y=2. 24 x=0,y=^ 

x=9,y=3 26 909090909090909090909. 

3,5,7,11. 28. 3,5,7,11,19. 29 9,11,17,19. 

29. 32 615825. 33 72 34. a=9,b=5. 


EXERCISE 20 

1 5. 2. 8. 3. 5 4. 3. 5 7. 6 10. 

7. 16. 8. 13. 9 28. 30. 8 11 6. 12. 4 

13 4. 14. 5. 15. 17. 16. 7. 17 12. 18. 16. 

19 24. 20. 25 21. 144, 22. SO. 23 42. 24. 74. 
25. 160. 26. 760. 


EXERCISE 21. 


1. 18, 2. 16 3. 25. 

7. 13, 8 2. 9 25 

13. 4. 14. 7. 15. 45. 

19. 24, 20 5. 21, 61. 

25. 30, 


4 4 5 3 6 13. 

10. 15 11. 125 12 25. 

16 180. 17. 180 18. 25. 

22. 20. 23, 51. 24. 30. 
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EXERCISE 22 

1 223 2 4o. 3. 5a. 4^ 4 5 tolas 

5. 25 tolas 6 Rs 1215. 7 14. 8 21 

9. 15 10 27 11. 18. 12 11. 

13. Mo 14 No. 15 Yes 16 12. 

17. 21. 18 15, 165 and 75, 105 

19 24, 168 and 72, 120 

20. 18, 144, and 36, 126 and 72, 90. 

21 15, 180 and 45, 60 22. 24, 360 and 72, 120. 

23. 45 24 71. 25 35 28 9971,10140 

29 9936, 10080. 30 99960, 10030, 170 

31 4032 32. 179,96. 33. 6660,5696 

34. 143, 199, 35 132, 428 3 6 945, 2925 

37. 1625,16725 38 13080,12765,1,10 

39. 999984, 100149 , G C M =753. 42 No. 

43 33,8 oranges and 21 mangoes 

EXERCISE 23 

1. 12 2. 18 3 36. 4. 60 5. 48 6. 80 

7. 60 8. 30. 9 36 10 40 11 20. 12 24. 


EXERCISE 24 


1 

144. 

2 

216. 

3. 

375. 

4 

1815. 

5 

2816 

6 

450 

7 

6400. 

8. 

672 

9 

666 

10 

2500. 

11. 

1584 

12. 

15730. 

13. 

1344. 

14. 

2520. 

15 

2760. 

16 

5460 

17. 

3720 

18 

4875. 








EXERCISE 25 




1. 

36. 

2. 

48. 

3. 

189 

4. 

ISO 

5. 

72. 

6. 

756 

7. 

540 

8, 

1260 

9 

1030 

10. 

1815 

11. 

2040 

12 

900 

13. 

1134. 

14 

360, 

15, 

1344. 

16 

18876 

17, 

1232 

18. 

2376. 

19 

1512 

20. 

2016. 

21 

504. 












EXERCISE : 

26. 




1. 

36 

2 

120. 

3 

60. 

4. 

300 

5 

600. 

6 

96 

7 

120. 

8 

60. 

9 

60. 

10 

630. 

IL 

1440. 

12. 

720. 

13. 

2520. 

14. 

3150 

15 

600 

16 

2520. 

17 

1680, 

18 

45045 

19. 

4200. 

20 

1008. 

21. 

360. 

22. 

2940. 

23. 

17160. 

24. 

1008 

25. 

51480. 
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EXERCISE 27 

1 144. 2. 840. 3. After 6 mm. 4. 115. 

5. 1893. 6 1885. 7 1263 8. 2518 9. 1796. 

10 933 11. 10080. 12. 1075 13. 999846. 

14. 99988. 15 214 16. 1012. 17. 119 (&) 5882. 

18 30 19 99960. 20. 67054 21. 875. 

22 842. 23 60 mm. 24 22 ft 25 2 md. 10 sr. 

26 420,480,540. 27 342,390 28 533,713. 

29 1999, 998 31 480. 32. 904 

33. 175,225 34 2880 35. 7 36 10080 

37 90090 38. 100801. 39 60, 120, 360. 

40 85, no, 255, 340, 425, 510. 

41 15, 1260 , 45, 420 , 60, 315 , 105, 180 

42 21, 2520 , 63, 840 , 105, 504, 168, 315. 

43 1125, 2100 or 1500, 1575. 

44 11940,16915. 45 288,432,576 4 6 24,36. 

47. 90,126 48.12, 144,36,48 

49. 14, 168 ; 42, 56. 50 1155, 385, 231. 

MISCELLANEOUS EXERCISES I. 

I. 

1 651000218400. 2 127. 3. ll^r 8> 

4 5 v M. on the 10th day after leaving New York. 

5. He copied 8 instead of 3 6 10080 

7. 42 half crowns, 126 florins, 168 shillings. 8. Rs. 900. 

II 

1. 998130. 2, Rs. 937 8<r 3. 121, 

4 Rs 97. 3a., Rs 48 9a 6p. 5, 262 

6 600. 7. 16047229956480 

8, 10 Sovereigns. 40 shillings, 60 four pennies. 

III 


1 5040. 2. 4266833663232 3 89356 36 

4 m 5.ARs.80.BRs90,Cfo 120 

6. Horse,Rs. 1093 12a. Saddle, Rs 156 4a ^ ’ 

?ii ’ ’ I. ?• Seventy seven 

billion six hundred and six^ five thousand five hundred 

forty four million three hundred and thirtv two 
thousand two hundred and elevpn, ^ 
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IV. 

1 94. 2. (2852, 3565) or (3865, 4278). 3. £980 2s. 

4 71955 5. Dividend= 153296, Q =652, R. =76. 

6 4 Rs 2636, B Rs. 329. 8a , C Rs. 988. 8«. 

7. £76. 17s. 34. 8 5 

V. 


1. 713. 

4. 3x13x7X101 
7. 12. 


2 ^168. 7s. 64 

5. 6124. 

8 24720 and 4155. 


3. 625. 

6 Rs. 325, 


VI 

1 25. 2. 4s. 24. gam 3 210 4 5, 3, 3. 5. 2153, 

6 Rs. 156.7a. 7. 1353. 8 (a) 231 (b) 124 

VII. 

1. 214072620945792 2 2. 3 15. 4 6 

5 A ^'ai 10s , B £18. 3s 44. , C £17. 6 5. 5, 4 

7 15 8 99900, 10200. 


VIII 


1 180. 2 105 persons and one pie will be left 
3 A Rs. 220. lOfl , B Rs 150 Sa , C Rs 316 4ff 
4. 301. 5 6 minutes. 6. 12, 72 7. Rs 52. 8a 8 15. 


IX 

1. (a) 75349394307 (6) Q=263779, R=9472. 

2 13897879672655844 3 Rs 50. 4. £5 , 25s. . 404. 
5 704, 6 5, 140 or 20, 35 

7. Dividend= 2439883, R= 19. 8. 54 gallons 

X. 

1 Rs 1600. 2. 450 3. £249. 4s 44. 

4. 15, 120 and 30, 105 and 60, 75 5. Rs 66 10a. 

6. Rs, 15 Sa 7 Multipliers aie (a) 615 (6) 423, 

8. (a) 731) 52781 (72. (6) 1301.- 

5117 , 

1611 

1462 


119 
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EXERCISE 33. 


1 

15 

2 

Ill 

3. 

211 

4 

iH 

5. 

Is 

6 

m- 

7 


8 

1t3 

9. 

Isa- 

10. 

111 

11 

lOl 

12 

171 

13 

26111 

14 

9^- 

15 

II 

16 

5 . 

17. 

24||. 

18. 

26'5V 

39. 

18^ 

20 

39| 


EXERCISE 34 


1 i 2 h 3 1 4 1 5 6 

7 43 V 8 2l 9 2fl 10 3|f 11 81 12 llrV 

13 ICll 14 15. i 16 lA 17 Ifif 18 m 

19 n 20. 2141 21 H 22 I 23 3U 

EXERCISE 35. 


1 

48 

2 399 

3 

1924 

4 

2381 5. 603i 

6 

762 7 1119141 

8 

999991^1 

9 

1 % 10. u 

11. 

7-^^ 12 49 - 37 , 

13 

23^^ 

14 

931 15 120 

16 

7651 17 82 

18 

1 

19 

51 20 2471. 



EXERCISE 36. 



1. 


2 3*3. 3 

X 

4 

4 A 

5 1? 

6 H-l 

7 

2t^ 

8 4i^ 9 

14 

10 11 11 21 

12 3*3 

13 

H 

14 1 15 

1 A 

16 11 17 111 18 h. 

19 

8 

20. Rs 7 8a 

21 llV 22 . 1*33 



EXERCISE 37 



1. 

5 

2 7 

3 

111 4 

h\ 

5 21. 

6 

164 7 1. 

8 

1 % 9 

51 

10 74. 

11. 

U 

12 41 

13 

71 14 

31 

15 1 

16 

11 

17 71 

18 

1 19 

1 

20 1 

21, 

11 

22 2rV 

23 

4H 24 

3Tk 

25 1, 



EXERCISE 38 



1 

1 

T 

243 

2 

4 11 

5 

1. 6 1. 

7 

1 

8 XT 9 

1 

10 24 

11, 

111? 

12 

4 

13 5 14 

3 

15 5 

16 

1 17 1. 

18 

1 

19 1 20 

4 

5 

21 5 

22, 

2 23 2 . 

23.(6)18t? 24 2 25 


26 11 

27 

1 28 i 

29 

1 

30 1 31 

1 

32 1. 

33 

i 34 

35 

1 

T 

36 i 37 

9 

38 3 

39 

1 40 14. 
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EXERCISE 39. 


1. 2iV 2. |i5. 

6. 91!. 7 i 

11 . 12 - ]!!• 

16. (i) +1. («») II! 


3. I. 


4. --- 


8 


IsT" 

ins n so 
lay. 5. fS- 

13. ! 14. 71. 

17. 1 


7+ 

2 + 



5. li’iV 
10. 17f. 
15. 3. 


EXERCISE 40 


1 

^49 13s \\d 

2 

£51 17s l!R 

3. 

Rs 37 9« 2l!i>. 

4. 

113 mds 9!ich. 

5 

123 tons 10 cwt. In qt 

6 . 

75 mi. 6 fur 5 t 5 i po. 

7. 

£28. 18s. 10 il 2 

8 

Rs 5 13a. 7lip 

9, 

18 yds 1 ft 9!l m 

10 . 

11 mds. list lOilch 

11 

Rs. 3. 13«. 10^ 

12 

Rs 8 9a 8 ^. 

13 

Rs.26 l 2 o. 

14. 

Rs. 31 7a. 6 ^ 1 . 

15 

17 mds 33 sr. 9 chk. 

16 

21 mds, 28 sr 3! cb. 

17. 

7 tons 19 dwt 3!qr 

18. 

23 tons 9 mvt 2|qr. 

19. 

Rs 17 11a 71’#. 

20 

Rs 87. 13a Up. 

21 

152 mds. 7sr. 13j chk. 

22 

155 tons 6 cwt. 3!qr. 

23. 

162 tons 10 cwt. 3|qr. 

24. 

52 yds 1 ft 75 in. 

25. 

55 yds 7! m 

26. 

Rs 1766 12a. \\p 

27. 

Rs 25. 12a 6p 

7 mds 5 St. 7! chk 

3 tons 10 cwt. 3jqr. 

28. 

Rs 8 5a 4^. 

29 

30 

2 mds. 12 sr. 13^ cb 

31 

32. 

1 ton 5 cwt. 2qr. 8ilb. 

33 

Rs. 67. 9a Up. 

34. 

Rs. 56 4a. 

35. 

£S0. 

36. 

6 mds 18 sr 

37. 

Rs 5 10a. ip. 

38 

/2 8s l\d. 

39 

/2.4s 52. 

40 

Rs. 217. ISa. bp 




EXERCISE 41 


1 h 

2.i 

3 i 

4 i 

5 h 6. A 

7.1 

8.! 

9 ! 

10 i 

11 ! 12.11!. 
17 A. 18, A 

13 14 tVs. 

15. A 

16 iV 

19 !!. 

20.1 

21 A 

22.5 

23 |. 24. J!. 

25 1 

26 1!! 

27. 28 5! 

29 7 cwt. 11 Ik 

’*0 f. 

31 A 

32.A’o 
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EXERCISE 42. 



1. 

8|. 

2 



3. 

S^s, 

sH* 

4. *,2i. 

5. 

TOTi 81. 

6. 


,15. 

7 


178f, 

8. 1:^, 80r 

9. 

60. 

10. 

57. 


11. 

14s, 

. 8d. 12. 54. 

13. 

Ij hours. 



14. 

6336 pounds. 




EXERCISE 43 



1. 

Rs. 2672. 

2. 

Rs. : 

139. 

4a. 1^. 3. 

Rs. 2528 

4. 

Rs. 33. 

10a. 

4i>. 




5. 

Rs. 6 4a. 

6. 

Rs. 3. 13a. 10i=5i. 




7. 

45. 

8. 

5a , Re. 

. 1. 

9. 

8571 

L 

1* 


10. 

R«. 24000. 

11. 

100. 


12. 

5a 



13. 

Rs. 25000. 

14 

Rs.429 

. 8a 

15. 

39| 



16 

Re f 

17. 

7 ID. 


18 

630 

sec- 


19 

Rs 6750. 

20 

400 m 


21 

Re. 

1.5a 54^.22. 

1 furlong. 

23 

Rs. 10 , 

375 

24, 

5, 



25 

240. 

26. 

945. 


27 

Rs. 

563, 

, 5a 4;^ 



EXERCISE 44. 

6. 7 + i\j + 1 Stj + » 8 + loff + i^ars’ 

7 , 16 15 + T?joo 

8. 20+ nfira+ 15^55 . IS + ^s + roTj+r^W+iootfO' 

9. 7+lJi5 + T55inS . 21 + TV"*'^5u + IB§Tn5* 


10. 

6. 

11. 

'06 

12. 

006. 

13 

'0006. 

14. 

53. 

15 

I5’906 

16. 

35 


17 

357 

18 

0959. 

19 

8079 

20 

5 0387. 

21. 

S 0097. 

22 

15 3905 

. 23 

21 0046 

24. 

15 0709. 

25 

15 8007 




EXERCISE 

45. 




1 

h. i.i- 


2 

3- 


3. 

JL -1- JL 

• Oi 40) bU 

4 

4 X V V U X 

Z6I)> T'35j ^:25* 

5. vrs. 

27 

G7 

l-SiJ. 




6. 

51 5020 45 

xjsjsxsi tr 

•7 rs T5 171 u 
/ -4-, -T*, -r-- o 




9 

7. 17, 

1 77 



10. 

'75. 

•185, ■ 

1825. 

11 

*9, 09, 

*009 



12 

*375 

. '075, 

005 

13 

5 07. 8 i 

009, 15 

i‘0175. 


14. 

*05, 

•004, * 

054 

15. 

739 35, 

756‘356, 7 5001 


16 

■015, 

, 0007 

', •00101. 
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EXERCISE 46 


L *01, '001 2 101, 1004 lO'DOl 

3. 25, 25'5, 252*5. 250 02 4. 1*5, 1*15, 1*015 
5 -eii 825, 1*0123 6 1*53, 1*503, 1*2156 

7. *0153, *01057. *01425 8. *001, 0001, *00001 

9. 100 1,10*01,1*001 10. 1602 3,1512*5,2113*07 

11 15425, 12310, 15802 12. 10300*2, 10300*02 

13. 7 2813,12*2602 14 12 0209,120*209 

15 *001, *0001, OOOOt, '000001 

16 *02001, *20001, 2*0001 17. 20, 10-, 1 

18 3,4,504 19. 4030,15003,21007 

20 100*2, 12, *25 21. 000003, *000516, 004123 

22 *016123,1*880116 23. 56*21002,70*23105 

24 *21231, '72345, 5*5605 


EXERCISE 47. 


1. 18*0022 

4. 136*301 
7 86 404 
10 317*16035 


2. 18*9255 

5. 242*243 

8. 5510*6207 


3. 198*111 

6. 154*2185 
9, 557*45001 


EXERCISE 48, 


1. *25 
4 '123 
7 13 86965 

10 0644 

13. 14*886 


2 '06 
5. 108*9 
8. *88698 
11. ‘99765 
14 22*01995 


3. '075 
6. 1114 

9. 10 9765 
12. 9*019235 
15. 3*09955 


EXERCISE 49. 


1 . 

5. 

9. 

12 

15. 

18 . 


21 2 . 
1816*78 6. 
290 602852 
375'145008 
1432*3113 
*000016 


244 3. 450*65 4. 

1427*081 7- 30*625 8. 
10. 21*05300125 11. 

13. 141*4333 14, 

16. 4277-5295 17. 

19. *000004 20. 

EXERCISE 50. 


420*46 
42 933)5 
fi'4016001 
5248*2136 
*0000000001 
655 36 


1 

,3. 


16; 54; 22 43 2. 59*514,9*919 4*578 *7fi5 

'00001108 , *00000554 , *0000006925 ’ ’ ^ 
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4 5’12,2'417. 5 17945^ 281500. 

6. 24172 /0000746 7 10 , 10*01 , 110000. 

8. 281 315 , 0'39 

9. 1*092 , 1092 , 1092 , *0001092 

10. *0032 ; 602400, 11. 1 644 12 1 353. 13 0005. 

14. 5*570 - 15 2*770. 16 *001 17 2. 

18 00007 19. 25 20 ‘00025 2l. 05 

22, 4. 

EXERCISE 51. 

1. *25, 125, *04. 2 625, ‘35, 275 

3 8, 375, *28 4 *256, *1953125, 128 

5 *0512, 084, 128125 6 *484375. 6875, 1171875 

'7. 3 94615,5 20714,1*62179 

8 56 89873, 59*85333, 56*23003 

9. ^ 10 I.I.I.i. 

11. 8*75 , 2*59375. 12 6, 1 37 13 1 5. 

14 007080078125, 0029, 

15. greatest least r\\. 16 greatest ?§, least |§. 

EXERCISE 52. 

1. *07, 1*68. 2, *11, 1*32. 3. ‘05, 2 25 4. *13, 1*56 
5 14, 1 68. 6. *005, *5. 7. 0014, 1*4 8. 009, 8 1. 

9. 012, 10*8. 10. 0001 1, 1*21. 

EXERCISE 53, 


1. 

4*75. 2. 

1. 

3 

241. 

4. 

*85. 

5. 

267. " 6. 

2*925. 7. 

1. 

8 

10 9975, 

9 

3. 10. 

I, 

11, 

1001. 

12. 

112 

13. 

1. 14 

2. 

15. 

2, 

16 

9*45. 



EXERCISE 54. 



1. 

No 2. No. 

3. Ves, 

4. 

No. 

5 Yes. 

6. 

Yes. 7. No. 

8. Yes 

9. 

No, 10. No. 

11. 

83 . -12 

*4 

13., *90. 

14. 

*857142. 

15,. 

*384615. 16, 

*07 

17 *194. 

18. 

074. 

19 

*160714285. 

20 

*081. 

21. 

5 571428 . 

22. 

3*153846i 

23. 

9*27. 

24. 

5 296 


25 

14 136 

26. 

41*6. 

27. 

29 629 

* 

28 

*846153 

29. 

5*714285 

30. 

6 
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EXERCISE 55. 


1. 

4 

2. 


3. 

tV 

4. 

rr- 

5. 

1 

6 

13^ 

lit* 

7, 

i 

8 

T®*T« 

9. 

2tit' 

10. 

51. 

11. 


12. 

lOifr- 

13, 

8. 

14. 

13. 

15 

8*. 

16. 

15 A'' 

17. 

8 

18, 

6 

T‘ 

19 

H. 

20. 


21, 


22- 

7 

55* 

23. 

121 

3^5* 

24. 

tV 

25. 

i 

26. 

6 

27. 


28. 

1®. 

29. 

O :;£02 

30. 

21|t?. 

31. 

2mh^‘ 


36. 

*035, 

*531, *026, *0023, ‘0i4L 


EXERCISE 56. 

1 *523423 2. *54686. 3. *567567 

4. ‘21565. 5 235635. 6. ‘25+3854 

7. ‘2564256 ^ 8 *123567123. 

9 . ’2444444, '576576, *575757 10. *255, *565. 

11. *3566, 7878 12. 3456, *3783 13. *0232, *5678. 

14. *5555555, ‘0050505, *0005005, 

15. *06565655, *08555555, ‘08308508 

16 2252252252, 0225252525, *0022555555 

17. '5765765765, 0035656565, 0004325325 

18 3 125612561256125, 5 012356356356356, 

19 *23434343+3434, 23+53+53+53+5, *23+523+523+5 


1 . 

4, 

7. 

9. 

ll. 

14. 


1 . 

4. 

7. 

10 . 

13. 

16. 


EXERCISE 57 


185. 

40*18250. 

40 463536697. 
29*318401219. 
6*32608699. 

16 00631722. 


2, 25 523401674. 3. 8'5689868o4 
5. 23*731039312. 6 40*92643, 

8. 54*529016. 


12 

15 


^ . 10. 92*8602, 

1648014924. 13 6*60788. 
6*9999998908. 


3‘o72 

36*396. 

*5893217. 

rooOi. 

009. 

*106. 


EXERCISE 58. 
2. 5*030 
5. 9l4i8. 

8 '263047138. 
11. *1105. 

14 ’i 
17. 1*3. 


3. *92. . 

6. 1361*3405. 
9. *4100. 

12 03. 

15. *02. 

18. *285714 
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19. 

14'^. 

20. 230769. 

21 

3*27 


22 

47*3 

23 07692i 

24 

*68921875. 

25 

*5 

26 142857. 

27 

21. 


28 

‘571428. 

29 92 5 

30. 

4 

31. 65. 



EXERCISE 59. 



1. 

1224. 2 

29(6 3. 

259*2. 

4. 

37*5. 

5. 

509*4. 6 

13716 7 

234000. 

8. 

1384 

9 

16906. 10. 

9234 4. 11. 

26*25 

12 

2232. 

13. 

0078125.14. 

609375 15. 

*734375. 

16. 

51 3375, 


17 2' 1875. 18. *06875. 19. 24*406875.20. '6875 


EXERCISE 60. 


1. 

Rg. 12- la. 84^. 


2. Rs. 16. 3a. 7 

92p 

3 

16 mds. 11 sr 13 6 

chk. 

4 24 mds 36 sr 

8 chk. 

5 

£16. 3s 3rf 6 £21 

9s 94. 

7. 12 yds. 6 741 

ID. 

8 

12 tons 3 cwt 1 qr 

15121b 9 Rs 15 53125. 

10 

Rs. 21 859375 11 

£18*6375 12 £12*875 


13 

3 778125 tons 

14 

16 81875 tons 


15 

12 75 yards 

16. 

12 70625 mds 


17 

Rs. 3 3cr 5 25^. 

18 

Re 1. 5a 4^>. 


19. 

Re 2 11a. '75i> 

20 

Re. 6. 5o 


21 

1 yd 1 ft 8 25 in. 

22 

;f4 15. 1 8754 


23. 

£l 9s l*47rf. 

24 

9s. 3*2*184 25. 

5i4 

26 

£l 15s. 3*37094. 

27. 

la 5 76^ 

28 

Rs 6. la 2p. 

29 

19s. 144. 


30. 

19 mds. 15 sr. 

31. 

£1 18s 74. 


32 

Rs 3 15a.4*8i». 

33. 

£14. lOs 8 54 


34 

£4. Os- 94. 





EXERCISE 61. 


1 

*5. 

2 *25. 

, 3 

2 

4. 

*25. 

5 

‘125 

6 

26 

7 5 

8. 

*2. 

9. 

*25 

10. 

25. 

11. 

*125 

12 *25 

13 

*125. 

14 

*25 

15. 

'25. 

16. 

001136. 


17. 

•08i 

18. 

"XS > 

*036. 

19 

la.4i>,* 

11458^ 

20 

*0203125 





EXERCISE 62. 


2 142857. 3. *583. 

5. 1125. 6. *12. 


1 -oOg. 

4. 25. 
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7 . 20 . 

10 

13 0345. , 

16^ 6‘3. 

19 Re. 1. 8« 

22 . h 

24. if 
27. 814; Rem. 


. 8 49 

11. Rs. 516. 

14. 5‘90625. 
17. 350‘6. 

20 . 1 * 916 . 

23. Rs. 7. 14ff. 

25. 1. 

003. 


9 . ‘ 5 . 

12 1 . 

15. 9 
18. 16s. 
21. 14i^. 
1 ^ 

26. *01. 


EXERCISE 63. 


1. 

•641. 

2. 488000. 

3. 9*07. 

4. ’0008. 

5 

8 48. 

6. ’008. 

7. 2500 

8. 215. 

9. 

330. 

10. 1*04. 

11. 860. 


12. 

45'8195338. 13. 194*049. 

14. 000906, 

18. 575 56 

15 

2*14. 

16. 1293-47. 

17. *33. 

19. 

•086. 

20. 1-911. 

21. *524. 

22 ’003. 

23. 

*95421. 

24. 69‘6. 

25 ’000408 

26 ’00534. 

27. 

*07. 

28. 1*58. 

29. 79. 

30. ’3183 

31. 

•146. 

32 ’017. 

33 1 ’02982 12. 

34 

1 4106861. 

35 ’202733. 

36. ’333. 

37. 1*297. 

38 

’1667. 

39 23077. 

40. ’0684931. 

41. 2 98. 

42. 

•04. 

43. 2 9522. 

44, 11157. 

45. ’2554. 


EXERCISE 64. 


1. Rs. 4. 2. Rs. 13. 5b. 4i>. 3. Rs. 18. IZa. 

4. Rs 40. lOo. 5. Rs. 62. 8 b. 6. Rs 63. 12a. 

7. Rs. 287. 6a. 8. Rs. 573. 8a. 9. Rs. 398. 7a. 

10. Rs. 674. 11a. 11 Rs. 1078 7a. 12. Rs. 1176. 3a 


13. Rs. 1484. 5a. 

15. Rs 2679 ’11a. 

17. Rs. 4021. 14a. 

19 Rs. 2015. 

21. Rs. 1445. 8a. 

23. Rs. 1417. 15a. 6^.. 
25. Rs. 1537. 8a. 

27. Rs. 5467 
29. Rs. 5923 14a. 6p. , 
31. Rs. 5435. 14a. 2li». 


14. Rs. 1768. 

16. Rs. 3776. la. 

18. Rs. 6660. 15a. . 

20. Rs. 1078. 

22. Rs. 443. 10a. 8^. 
24. Rs. 2701. 13a. 

26. Rs. 2114. la. 

28 Rs. 7115. la. 

30. Rs. 10142. 13a. 8^’. 
32 Rs. 17060. la. ip. 
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33 

Rs 4859. 2a 8i<. 

34 

R-= 12733. 9a. 10?^ 

35 

Rs. 88+7. 2a. ip 

36. 

R=. 11272.4a. 6ip 

37. 

£38718 12s 6d 

38. 

^19316 13s. 4d 

39. 

£66021 7s. 9H 

40 

£105268. Os 5d 

41 

£+19 I3s lid 

42 

£1838 3s. 1 86<7. 

43 

Rs 5+6 14<r. 

44 

Rs 6. 15a lip 

45. 

Rs 3 10a l\p. 

46 

Rs. 7299. lla 6ip. 

47. 

Rs 80606. \5a. lip. 



EXERCISE 65. 

1 

Rsi 10? 13a. Ap. 

2. 

Rs. 24. 12a. 8^. 

3. 

Rs 32 Oa Ap. 

4. 

Rs 50. 3a. 7ip- 

5. 

Rs 92. Oa. 11^ 

6. 

Rs 53 5a, 6sP' 

7 

Rs 55 3a. 10i> 

8. 

Rs. 1116. 13a. lOp. 

9. 

Rs 1212 I4a. 3^. 

10 

Rs 39 Ha. 10?i5 

11. 

Rs 50 14a. Sp. 

12. 

Rs. 352 7a. SjoP. 

13 

Rs 93 12a. 

14 

Rs 95. Oa mp. 

15 

•£87 3s- 8rf. 

16 

£32 17a. Id 

17 

Rs no 9a lli> 

18. 

Rs 253. 6a. 9ip 

19. 

Rs.401-6a tip. 

20 

Rs. 746. Oa Aip, 

21. 

Rs 628 13a lU^i. 

22. 

£2A00 ISs.flrf. 

23 

^96. 16s 

24. 

£934. 18s. 2d. 

25. 

Rs 5267 11a Wip. 

26. 

Rs 3955. 3a. II^ 

27. 

Rs 26S 12a. 

28. 

Rs. 1635. 15a. lOp. 

29 

Rs 4781 4a 

30. 

Rs 765. 15a lOp 

31. 

£ZAO. 10s. 9K 

32. 

Rs. 12137. 15a. 9^ap 

33 

£513 6s 64 < 1 . 

34 

£36 17s. 6d. 

35 

£17. 12s. 2id 

36. 

;^'1034. 14s 4-llel. 

37 

£5247. 2s 6||i 

38. 

Rs 1968. 7a 7ip. 

39 

Rs. 606. 11a 9ip. 

40 

£77 7s. 7id. 

41. 

^97. 11s Sid 

42. 

£1455 19s. 4irf. 

43. 

Rs 409. 3a Ap 

44 

£57 19s. lid. nearly. 


EXERCISE 

66. 

1 

Rs. 91. 13ff 

2. 

Rs. 99 lAa. 

3 

Rs. 392. 4a. 

4, 

Rs 85. 4o. 

5 

Rs 108. lOa \ 

6 

£4. 19s 8id. 

7. 

Rs. 46. 15a 6p, 

8 

Rs. 95 la 6p, 

9 

Rs 1265 7a. 3p. 

10. 

£6, 14s. 8id, 

11. 

Rs 190 4a. 6ip. 
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ARITHMETIC made EASY 


EXERCISE 67. 

1. 1936 2. 3249 3. 1296 4. 2304 

5 2401 6 2116 7 3481 8 7744 

9 2809 10 2209 11. 9801 12 3136 

13 16384 14 24336 15 27556 16. 11236 

17 4225 18. 5625 19 21025 20. 24025 

21. 27225 22. 42025 23. 60025 24. 93025 

25. 390625 26 863041 27. 1755625 28. 4515625 

EXERCISE 68. 

1. 20 2. 21 3. 66 4. 130 5. 35 

6 45 7 96 8 132 9. 140 10. 144 

11 252 12. 286 13 3, 5, 91, 30030. 14. 810000 

EXERCISE 69 

1 160 2. 170 3. 210 4. 225 

5. 271 6. 293 7. 916 8. 905 

9 989 10 1516 11. 2125 12 3105 

13. 8972 14. 8513 15. 9009 16. 15631 

17. 15321 18. 21556 19. 162550 20 921986 

21. 1500025 22. 7000025 23 56 24. 115 

25. 125 26 232 27 526 28. 501 

29. 136,41 30. 126 31. 14400 

EXERCISE 70, 


1. 3 
5. 4*1 
9. 6 09 
13 7'256 
17 15 093 
21. 3 8746 
25. 4 35889 
29. 24 59674 
33. ‘0007008 


2. ‘08 
6. 5 9 
10 12 25 
14, *125 
18 '3162 
22. 110165 


3 09 
7. 3'05 
11. 21*85 
15 902 
19 *0031 


4. 2 7 
8. 9‘21 
12. 15 02 
16 50r95 
20. 0707 
24. 3‘31662 


22. 11 0165 23. 16*0032 24. 3*31662 
26. 5*56776 27. 10*04987 28. 22 38302 
30. 10*81665 31. *073 32. 0231 

34. 200 001 35. *125, 625 36. 2*1, 3 4, 5 6 

EXERCISE 71. 


1. I 
6 2 ^ 
11 . 9 ? 
16. 


2. H 3, 

7. 2i 8. 

12. 5f 13. 

17. *559 18. 


^ 4. II 5. 21 

2| 9. 51 10 9A 

hs 14. 4x7 15 H 

•692 19 *440 20. *553 



answers 


5S9 


21 

r452 

22 

2'397 

23. 

1 820 

24. 

2 291 

25. 

*912 

26 

935 

27. 

645 

28 

r443 

29 

16 959 

30. 

19‘164 

31 

845 

32. 

5 606 

33. 

6t,7i 

34. 

2i 3i, 

5i 







EXERCISE 72. 



1. 

•16 

2 

53 

3 1 

58 83 

4. 

36 

6. 

1*5367 

7 

2659 

8. 

2 0074 

9. 

•0750 




EXERCISE 73. 



1 

11 

2 

28 

3 

127 

4. 

267 

5. 

473 

6 

8888 

7. 

23*4 

8 

47 

9. 

08 

10. 

0231 

11. 

•957 

12. 

a 

u 

13. 

n 

14 

1*275 

15 

2 65 

16. 

•101 

17. 

•3 

18 

116 

19 

893 

20. 

2 648 

21 

•144 

22. 

'464 

23. 

1959 

24. 

1759 


25. 111111111 

EXERCISE 74. 

1. 36 2. 6-3 3. 9 4. 2 6 5 11 6. 12 

7. 5 8. 8. 


EXERCISE 75 


1 1 dm 7 cm 9 mm 2. 

3. 16 m 7 dm. 9 cm. 4. 

5. 15500000 mm. 6. 

7 9 Km 7 Hm 1 m 8 dm 8 

9 8m 9dm. 7cm 2mm. 10. 
11. 7 m. 3 cm 3 mm. 12. 

13 345 mm 14 

15 166812000 mm 16. 

17 1 hr. 46 mm 40 sec. 


1 Dm. 2 m 1 dm. 5 cm. 
1500 mm. 

5 m. 7 cm. 5 mm 
5 m. 1 dm 5 cm 5 mm 
195 m. 8 dm 5 cm. 5 mm. 
33 m. 9 dm. 4 cm 9 mm. 
3 m 2 dm 8 cm 7 5 mm 
12104 


EXERCISE 76. 


1. 3700 kilos. 2 127 3 270 grammes 4. 7*92 

5. r452 6 (1) 6c (2) Is 2\d nearly 7. iV 

8 1024 9 42 mm. 40 sec 10. 6 45148 
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arithmetic made easy 


EXERCISE 77 


1. 

180 sq^ft . 

2. 

133 sq. ft. 

3 

143 sq. ft. 

4 

2g sq yds. 6 sq ft, 48 sq. m 


. 

5. 

36 sq yds 6 s 

iq. ft. 1 

[ 12 sq in. 



6 

144 sq yds 8 

sq ft 

48 sq in. 



7. 

20 fljcsju) 

8 

62J 

9, 

25 

10. 

9l|'r^' 

11 

12 ft. 

12 

24 ft. 4 in. 

13. 

440 yds 

14 

220 yds. 

15. 

239’197 .. 

16 

2 fr, 3 DO 4 yds. 17 

220 sq. ft 72 sq in 

18. 

18 ft. 

19. 

, 50 min 

20 

2288 yds. 



EXERCISE 78. 


1 

30 yds 

2. 

42 yds 

3. 

37 yds. 

4 

38i yds 

5 

14 

6 

10 

7 

375 

8. 

666 

9 

800. 

10 

Rs 54 10a 

11. 

Rs. 5 8a 

12 

Rs 5 9a 5p 

13 

Rs. 22 

14 

Rs 38. 

15 

Rs. 352 

16 

30 ft. 

17. 

40 ft 

18. 

25 ft, 


19. 36,12 ft. 20 45,30 ft 21, 50,40 ft. 

22 2 ft. 1 m. 23. 4k 24 Rs 32. 8a. 

25 Rs 32 26 15 in. square , 744 tiles, 

27 18 in. square , 525 tiles 

28 Rs. 15326 10a 8^ Rs. 7340 29 ^39 3s'-9d! 

30 10 ^ds , 22 yds 31. 16 ft 32. Rs 24 

33. Rs. 51 9a 34 Rs 31, 4a 35 25, 16 ft 

EXERCISE 79 


1 

3 

6 , 

8 

11 

14 

17 

18. 

21 . 


2624 sq. ft , Rs 95, 10a 8^. 2 Rs 136 7a 4^ 

Rs. 595 5. Rs. 610. 

Rs 124 7a. 1^ 

110400, 10 210, 150 yds 

A91 8s 13 4 ft. 

4 ft, 16 30 yds , 2^ ft 

, Rs 877. lOa 3^. 

R= 666 12a. 20. Rs 312 12a. 


Rs 4. la 
Rs 34 15a, 

5226 sq ft 
5 ft 
5 ft 

11 ac 2929 sq. yds 
Rs. 65. 19 

Rs. 458. 


4. 

7. 

9 

12 

15 


1 792 sq ft 
4 972 sq ft 


EXERCISE 80 

2 1170 'sq ft 3 1170 sq ft 
5 120 yds 6 136 yds ' 
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7. 

9 . 

11 . 

14. 

17. 

19 


1 

3 

6 

9 

12 

14 

17. 

20 . 

23 

26 

29 

30 
32. 
33 
35 
38 
41 


answers 

Rb 52.120;5ji>. 8. ^ 4^. 

£55 10s 13- 

29 in 702 sq. « ^8 

width I8i ft . height 24 ft. 

25. 20, 16 ft. 81. 

, lU 2. Rs If' ^ 

Rs 5 7<r 


Rs 3 4 

Rs. 19 l2fl.93i>.;J 


19 ft 
24, 16 ft. 

32 ft 

Rs. 20 4fl 
25 ft. 20 ft 
15 ft 

Rs. 81. '*»• 
Rs 6 4a 


7 

10 

13. 

15 

18. 

21 . 

24 

27. 


Rs 17 8fl. I 
24 ft. 

20 ft , . ^ 
1066 yds. 2 ft^^^ 

19 
22 . 
25. 
28 


12 ft. 

5fs. 17 

Rs 20 


16 ft. 
18 ft 
3024. 


2a 

4a. 


4 ft 
15 ft 
Rs 24. 

301 ac 2+24 .7340 

Rs 15326 10« 8J 


25 ft 20 ft. 
20 ft. 

Rs 54. 

20 ft 
Rs 237 


8 a. 


8i» 


12 ft 
5 ft 
14 ft 
£3 3s 


7i in. 


34 

36 

39. 


16 ft 
10 ft. 

Rs II2O. 


37 

40. 


£3. 5s lOfd. 
12lt ft 


9d. 


EXER.C1SE 82 


1 . 

4 
7 
10 
13. 
16. 
18 
21 . 
24 
27. 
30 
33. 
36 
39 


ft 


24 sq yds. 

44 sq yds. 

28 ft 

6 928sq «• 

96 ft 
40 ft 
1082*5 sq 
524 sq ft 
160 sq ft 
15 ft. 

14 ft 

3850 sq yds 
32 ft 

3 sq. ft 63 sq 


2 

5 

8 

11 

14. 

17 

19 

22 

25 

28. 

31 

34 

37 

tn 


loh yds 

90 sq ft. 

24i ft 

10 ft 8 m - 
187 083 sq «• ^ 
22f . 14H. 10 ft 


3 

6 

9 

12 - 


25 ft 
70 sq ft 

13 ft 4 in. 
33 ft 

14 ft 
5 ft 

18<f sq. ft. 


20 

23 

26 

29 

32 

35 

38 

40 


75 sq. ft. 

13i sq ft. 
154 sq. ft 
11 ft 

217 sq ft 

10 ft. 9 9 in. 

11 ft. 3 in. 
I7i sq. ft. 

44 ft 

38^ sq. ft 
60, 80 ft 
3 55 4 

210 sq. Ihs. 
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ARITHMETIC MADE EASY 


EXERCISE 83 

1 18 cu, ft. 2 6 cu. tt. 3 108 cu m. 

4 75 cu m, 5. Hi cu ft. 6 240 cu. cm. 

7 1 cu ft. 8 1 cu yd 9. 10 cu. yds. 

10 48 cu ft 11 l») 64 cu m. (6) i cu. ft 
{o)27cu.yds 12 27 13 ft. 

13. 15 588 ft 14 746 sq id, 15 41i sq. ft. 

16. 28i sq ft 17 1 (j 8 sq. ft 54 sq in 

18. 1 cu yds. 10 cu. ft 64 cu. m 19. 72 cu. yds. 

20 68 cu yds 14 cu ft 21, 17280. 

22 20412 23. 10530 24 Rs 2 12® 5^ 

25 Rs. 1 13a. 6ii 26 Rs 8 la 

27. 52 tons 14 cwt 2 qr 21 lb 
28 4 tons 16 cwt. 1 qr. 20 lb. 29 234. 

30 Ks 46 31, 10cu.ft 

32. 1 cwt 1 qr. llilb 33. 2970 

34. 4 hrs. 3 mm. 35 4i miles 36 630. 37, 60, 

EXERCISE 84. 


2ift 2. 2ft. 3. 2 ft 

^ 5 4ft 6. lft.8in. 

in t ^ 5 2ft.6in 

10 6 ft, 11 lift. 12. lift. 13. IS ft. 

14. Ijm. 15. 21 ft 16 lift, 17. 6m, 

18. 2 m 19 3 ft 9 m 20 li m. 


EXERCISE 85. 


1 105 cu ft 2 960 cu ft 
4. 1540 cu m, 5 44 cu m. 

7 8 cu ft 9 cu m. 8 756 cu ft 
10 30cu,ft. 11 594cu.m. 
13. 4620 cu ft 14 1925 cu ft. 
16 3ift. 17 704cuft. 
19. 11 cu.ft. 1188cn m 20 
21. 7 m 22 8 m 
24. If. 25 31 ft 

EXERCISE 86, 


3. 150 cu. m. 

6. 25 cu. in. 

9. 240 cu in. 

12 792 cu. m. 
15 35 ft 
18. 14080 
18 cu. ft. 576 cu. in 
23 2420. 

26, 100 153. 


1 Re 1. 15a 
Rs. 26 4a 


2 Ha. 3, 
5. Rs. I96.8a 


1 mm. 48 sec. 



ANSWEKS 
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Rs 2 \a , Rs 30 
Rs 6 9 

Rs 97 2a 12 

26 15 

Rs 21 14a 18 

1 min 22 t sec 


ISff 

7 

Rs. 45 

10 

1274^ 

13 

304 

16 

2s 2\d 

19 


21 


Rs 3 lOff 
6035 metres nearly 
Rs 3. Iff 
£\ 15s 
Rs 17 8ff 
Rs. 5 14fl l^p 


24 miles 4 fur 28 poles 23 60 

Rs 403 9ff 25 M 26 Rs 101 4ff 

Rs 1009 Sff 28. Rs 407. lla 4i> 

Rs 984 15ff 4/» 30 3 hrs 10 mm 

9 32 Rs 517 Sff 33 183i miles. 

74 35 3 36 Rs 30 37. Rs 60 


EXERCISE 87 


20. 

2 

285 

3 

38i 

4. 

42 days 

10 days 

6 

8^ days 

7 

255 

days. 8 

11} days 

28 

10 

700 

11 

38} 

days 12 

28 days 

48 men 

14 

6 months 

15 

5 hrs 12 mm 


30 

17 

24 

18 

64 



£3 7s : 

lOd 

20 2fchk 


21 

Rs 87 7ff 8„Vs^ 

101 

23. 

4 miles 


24. 

14 days 


202-} miles 



26 

lU 


1600 

28 

13-t days 


29 

26f days 



EXERCISE 88 


8^ days 
85 

Rs 33. 5ff 4f> 
60 

^ hr a day 
36 days 
Rs. 34 6ff 
15 

Re 1. 8ff 

540 

32 

n 

1250 


2 21 

5, Rs. 480 
8 6 

11. Rs 37 8ff 
14 6 days 
17 2 

20 63 days 
23 15 
26 9 months 
29 48 days 
32 14 
35 27 days 
38 Rs. 5096. 


3 

6 

9 

12 

15 

18 

21 

24 

27. 

30 


33 45 
36 125 


39. 


t’545 6s 3<i. 
124 
100 . 

9 

7 

48 07 . 

18 days 
2 days 
25f 


84, 40 32 njep, 
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exercise 89 


1. Rs. 72. 

2. 48 

3 36. 

4. Rs 16. 

5. 10. 

6 24 

7 Rs. 68. 12ff. 8. 9 days. 

9. n days. 

10 82 fr 50 c. 



EXERaSE90. 


1,3 1. 

2 3 4. 

3 4 5. 

4. 5 : 9. 

5. 12 13. 

6 3 1. 

7 11 4. 

8 4 1. 

9. 1 • 15. 

10. 8 • 9 

11.5 6. 

12. 15 20. 

13. 16 27. 

14 81 64 

15.216 343 

16.9 16. 

17. (a) 4f (5) 3|. 18. 25 39, 19 91 ■ 81. 20 9 . 16. 

21 21 32 , 105 126 144 

.160 


22 12.18 

20 25 

23. 20,25, 

24 6,10. 

25, 21,42,35 26. 5 4 

27 3 28 

28. 15 : 25. 

29. 25 24. 

30. 15 30 

40 48, 5 16. 



EXERaSE91 

1. 12. 2. 9 3. 30. 4 18 5 16. 

6. 84 7. 42 8 54 9 120. 10. 

H. 16 12. 12. 13 No 14. Yes. 

15 217 216 16 50.3rdterm=5fii. 

17.1 3. 18. 217 865 19 £3, 20. |lb. 

EXERCISE 92. 

1. 6 days 2 3^ days, 3 60 days. 

4 9fdays. 5 lOydays. 6. 13jdays. 

7. 8, 10, 12 days 8 42 days 9 4 days. 

10 days. 11. 60 days 12. 15 days. 

13. 16| days. 14 16 days 15. 3 days 

16. 33 1 days 17. 6 days. 18. 5 days. 

19. 8 days 20 I lA days. 21. 72, 36 days 

22, 93j,40days. 23. 24, 72, 36 days. 

24 20, 25, 30 days, 25 20, 30 days 
26 431, 58J days. 27. 40, ISt'i, 50 days. 

28 28si 36, 48 days. 29 5 days 

30 lOH days. 31 16 days. 32, 2 1. 

33 21 if days 34. 8 hours 35. 10 days 

36. 16 days, 37. 7^^ days, 38, 60 days 

39. 480, 600 days 40. 8 days. 41. 51 %. 
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EXERCISE 145. 

1 10. 2. 5. 3. 4 4 5. 5 4. 6 3j. 

EXERCISE 146. 

1. £2000 2 i'SOO 3, Rs 2000, 10 pc. 

4. £250,4p.c 5 £4600 6 Rs. 32000 

7 £315. 8. £13. 12s, 9 £1000. 

10 ^^'llSe 11 4 12 Rs. 4410 13 ^4394. 

14 Rs 420, Rs.400. 15 Rs 3200, Rs. 3889 9a. ll'O-li. 

16. Rs 16400 17 £3125, 3250. 18 £500 

19. £2205. £2100, £2000. 20 £3497 5s 4iS4 

21 A Rs. 23409 . B Rs. 22500. 

EXERCISE 147. 

1 Rs 70 2 ifSl 5s 3. £70 17s 6d. 

4 Rs. 19 4fl. 5. £296 13s Md. 6. £200. 

7. £800 a.Rs 216. 10«.8^ 9 £576. 18s. 9^1 

10. £575. 11. £8000 12. Rs 504 8a lli>. 

13 /188 13s 5id 14. Rs. 260. 15a. 15 Rs. 8000. 

16 £237. 10s. 17. Nothing. 18. £963 19s. lO^M 

19. Rs 6250. 

EXERCISE 148 

1. Rs 41204 4a 81> 2 £520. 17s 6rf. 

3. /621 3s 44 4. £505 5s 

5 Rs. 872 5a 6. ;^652 Us 

7. £450. 13s. 44. 8. ^1 0780. 14s 84. 

EXERCISE 149 


1 

2 years 

2. 9 months 

3. 146 days. 

4 

3i years 

5. 4 months. 6 

3i yrs 7. 20 months. 



EXERCISE 150 

1. 

4 p, c. 

2 4 p c. 

3 5i p. c. 

4 

4 p c 

5. 4t P c. 

6 3i p. c. 



EXERCISE 151 

1. 

4 years. 

2 4 months. 

3. Rs 3218. 12a. 

4 

2 years. 

5 44 

6. 15 years. 

7 

£3750 , 4J p c. 

8. 6i 

9 

Rs 180. 

10. 12 months. 


11 

(0 Rs 45. 13a 4j^ (j;) Rs 13 

la 6fj^. 
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arithmetic made easy 


2 

4 

17 

20 

23 


1 

4 

7 

10 

13 

16 

18. 

20 


80 83, Rs 320 
10 months 15 £130 
i2500 18. H P c gam. 

25 pc 21 £l7i?. 

£375. 10s. 24 17s. 6<1 


13 9rV 

16 Rs 9 9a lO^^p 
19 8j>j 

22 £720 , 4^ p c 

23 Rs. 4556. 4ff 


5 per cent 
£l 2s lOd. 
41 

Rs 255 
3 1st Hay 
73 days 
Rs. 20150 , 
U % , /300 


EXERCISE 152 

2 p c. 3 Rs. 108000 

5 £515 6 £65 Us6hd 

8. £508 I5s ,3% 9 Rs 9. 

11 £6020 12. £59 7s. 6ci 

14 llg per cent 15. 4g%. 

17 per cent. 

3 p c. 19. £17 8s. Sfd , 1742 5s. 


EXERCISE 153. 

1 8b 2 12fl 3 5a, 4p. 

4. 10b 5 I2a . Rs 5346 

6 5«. 4i»., Rs 8840, Rs 15446, Rs 5038 2 b 8/> 

7 10 8i> , Rs 5981 5b 4i> 8 Rs 25200 

9 Rs 13900. 10 ;f900 11 Rs 26891. 

12 Rs 245 iB 13 Rs. 14400, Rs 12000 

14. Rs 3000, Rs. 2500. 15. ,^2760. 

16 £7500. 17. 10b. 8# 18 15s 

19 ^320 20 £267 

EXERCISE 154 


1 

3 

5 


1 

3 

6 

9. 

12 . 

15. 


Rs 1473. 8b. 2 Rs 1144. 13a 8p. 

Rs. 39 iB. 4 Rs 2697. 14a 8ii 

Rs. 4700 6. Rs. 1750 8a, 6p 7. Rs 1460. 15a. 

Rs 1600H 9. £2500 10 £2252,^3 

Rs. 1259. 6a 12. £1800. 13 Rs 1844. 

4rf 15. Rs 4 16. £20 17 £5 18 Rs 855 

EXERCISE 155. 


Rs. 4. Ob. 9lp. 2. 

2 4 Rs 3700. 

Rs. 15000 7 3^. 

Rs. 73. 7a. 10. Rs 7525. 

Rs. 14550, 13. £1900, 

Rs. 766. 10. 8p. 


Rs 528. 13a. ilp. 
5 Rs 600 
8 Rs 90 
11, Rs. 25000. 
14, Rs 700 
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EXERCISE 155 (A) 

1 Rs 23400 2 £1867 10s 

3 Rs 52800 4 lOtd 

5 7s 6i\d 6 r5 frank per rupee 

7. ;^‘85 17s. 4d 8 Rs 3972 

9 i 10 Rs 200. 

12 Is 2d. 13. Rs 120000 

14 Rs. 10020 5fl. 15 Rs 6+=£5. 

16 Rs 13f Rs 960, Rs 28xV 17. 15if, guinea 
18. 2 5 frank 19 Is lOit/ 

20. Rs 62 9a Up. 

EXERCISE 156 

1 Rs 1840 2 Rs 2472. 3 Rs 3960 

4 ;^5418 3s 9d 5 ^588 5s 

6 Rs 3078 13a 6p 7 £9175 12s 6d 

8 Rs 1226 la 6p 9 Rs 1881. 4n 

10 £2412. 5s lid 

EXERCISE 157 

1 Rs 14100 2 ;^‘15573 8s lOirf 

3 £9104 6s Sd 4 Rs 10793 12a 5 Rs 6825. 

EXERCISE 158 

1. Rs 9000 2 £1000 2 Rs. 4500 4 £7440 

5 no 6. 3419 fr 58 c 7. £5300 

EXERCISE 159 

1 £2385 2 Rs 50 13a 4^ 3 II 27 V 

4 Rs 70 5 Rs 6250 6. Rs 7500. 

7 Loss/5 8 LossSs 75 

EXERCISE 160 

1 Rs 1368 8a 2 £2 Is. 8d 3 Rs 43 Sa. 

4. ^83 6s Sd 5 ^5750 

EXERCISE 161 

1 Rs 44072 la 4/i 2 Rs 9000 3 Rs 16800 

4 Rs 11250 5 ^1942 10s 6 Rs 122169. 

EXERCISE 162 

1 84 2 94i 3 Rs 104 4n 

4 774 5 90 6 105 
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arithmetic made east 


EXERCISE 163. 

1 Increase Rs. 20. 2. /26. 13s 4tf. 

3 Increase Rs 34. 8a 4 No change. 

5. Rs. 1250, Rs. 2i less 6 £ 60 increase. 

7. Rs. 47 increase. 8 Rs. 100 increase. 

Q*. Rs 31 4ff. Increase Rs. 14. 8ff 

11 Increase £6 13s. 4rf. 12. Rs. 355. 

13 Increase Rs 300 14. Decrease 7s 

is’. Increase Rs 310 16 £53 6s M increase 

17 Rs. 3800 , Rs 11 decrease 

18 £3^-^ 19. Rs. 150 increase. 

20. £\.l2s, 21. Rs 19 13a 4i». decrease 

EXERCISE 164 

1 £122. 3s \d 2. 80 3 The latter. 

4 1st , £1342. 10s , 31% p. c. 5 ;^‘100 

6. Equal. 7. £n 8. Rs 19992 

9 noil. 10 4i. 11. The latter, Rs. 60 

12 4i. 13. £4725. 14 Rs. 23400 

15 £3429, £13S , £139. 14s 16. 86H 

17 Rs 34 decrease.18. None. 19 £2500. 

20 Rs 1638. 21 Rs. 21735 22. I06r3. 

23. Rs 49700. 24 4% 25 ;^25000 

26 ifSlS 8s. 27 Rs. 25200 28. Rs. 151710 

29 Rs 27000 , Rs 185 more 30. £2^ increase. 

31. Rs 16000 , Rs 24000 32 £397 increase. 

33 Rs. 13200 34 («) £4 16s (n) 35 34 

35 Rs 39333 Sa. 4^ 36 Rs 38200. 

37 m 38 £215. 39 Increase £47. 

40. Rs 30000 41. 85i 42. 94^ 

43 £6000 44 £257. 5s. 5d. 

45 Rs 4800 , Rs 5200 46 82i. 

57 Rs 30780 48 156 49 10 p. c. 

40. Rs 945 , Rs. 35190 51 £2852 , £25935. 

42 Rs 12960,11220 53 Rs. 480000 

55. ^25935. 55 Rs. 1365 

EXERCISE 165. 

1. 11344000. 2. 1 526. 3. 9. 4. 810000. 

5. 1. 6. ’0625. 7. 100 8 17U 

9 *5. 10. 1. 11, '2. 12. 13i 



ANSWERS 6U 

13 100 14 1 15 -1 16 i 

17 a 18 1 19 06 20 1. 

EXERCISE 166 

1 10? 2 100 3 17(1 8p 

4 Rs 15 5 Rs 40 6 Rs 7, lo. 

7 60 Hays 8 18 days 9 25 days 

10 8 day? 11 2% days 1 M 266? days. 

13 Man 74 hours, b^y 18 hours, together 5} hours 

EXERCISE 167 

1 309 2 3 146 3 3 968 4 17 796 

5 1 366 6 3 827 7 434. 8 4 051. 

9 1 10 972 11 0 12 

13 ^yi5 14 294151 15 9\/77 

EXERCISE 168 

1 153 miles. 2 35 ft. 3 5 ft 74 m 4 32^ in. 

. EXERCISE 169 

1 eo^c 2 9 4 miles 5 30 m , 12 m 

6 9t hrs from >i’sstart, 7'ihrs and 12^hrs from A'sstart 

8 9 sec. 9 6 7 hrc 

EXERCISE 170 

1 Wednesday 2 Tuesday 3 Friday 

4 Sunday 5 Monday. 6 1 ursday 

7 Friday. 8 Tuesday 9 Sunday 

10, Monday 11 Tuesday. 12 Thursday 

13 Wednesday 14 Sunday. 15 Sunday 

16 2. 9, 16. 23, 30 17 Yes 

MISCELLANEOUS EXERCISES ill 
I 

1 £10 8s 2 Quotient 17430, Rem. 13 

3 ‘03212 4 £ 1682 5 72 men , 288 women 

6 Rs 1500 7 8s 4£i 8 10. 15 a. M, 

9 112. 10 £3990 
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II. 


1. 14 days 1 hrs. 11 min. 17 sec. , 2674 days 9 mm. 59 sec 

2. Tuesday 3. h 4. 5s. 3d, 0037115625 

5. 46’947177. 6 25640000. 7. Rs. 9672. 

8. £1. 13s. 4<1. 9. i'120 10. £1350. 

III. 


1. 30, 75 2. iJxand^ 3. Rs.86. 12<r. 8i>,266‘6 

4. Tutsday 7th February 1833. 

5. 999984, 100149, 753. 6. 6 pies m a Re. 

7. 33^ 8 320. 9. 4 years. 10. /15400. 

IV. 


1. 2s Id 2 -08125, ’OOOS, ‘038961. 3. 8. 

4 160 yards. 5 80 6 *491824. 7. 104. 

8. 49. yds. 9. £3. 7s. 9tl.. 364 of each 

10 Decrease 8s. 1000. 


1 1 |. 

4. 6 Hi 
7 96000 yds 
10 £31. 5s, 


V. 

2. /50. 12s. 
5. f gallon. 
8. 26A 

VI. 


3. -03. 

6 5 p. c. 

9. Loss 80 p. c. 


1. 151249 7. 2 105570 , 9503 7C 

4 1« 4jfr., 114583 5 Loss 16i p. c. 

7.180,160,200 8 ;^5565 

10 Rs. 39440 , 8s. 1 560, 


3 1. 

6 £l 14s, 
9. 2| miles. 


VII 


1. Men Rs 72. 
Boys. Rs. 81 

2. *0725. 

5 Rs. 510. 

8. 19s. 3d, 


1 720 
4 T®- 
7. £(,% 
10 ;i'l3800. 


14a 2ii>. .Women Rs 85 So 46. 
12a. 5ip. 


3 20150 

6. 16| hours. 

9. 8s 4d. 

VIII, 

2. 8s 12500 

5. 0. 

8. 6 months 


4. 10a. 

7. Rs. 80. 

10. 3i p. c. 


ITT 

6 8s 15000 
9 3, 
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IX. 

1 5 2 60 3 2 seconds. 4 frf. , 20 

5 11242R. 6 65 p c 7 R* 640. 8 O800 

9 5a 4i. 10. 54. 

X 

1 0 , 565 2 13H mm and 16r*r ram past 3. 

3 1% ft 4 12 5. B , A will be 80 yds off. 

6 A 120 sec ,B 132sec 7 Three 

8 40 75 9 4 of inferior with 5 of superior 10 £2387. 

EXERCISE 171. 

13 109 14 log2 + log3 

EXERCISE 173 


1 

3 1470. 

2 

1 6131 

3 

2 5316. 

4 

3 4830 

5 

2 4829 

6 

2 605?. 

7 

1 30i0 

8 

0 3010 

9 

0 9031. 

10 

2 

11 

104 8 

12 

1346 

13 

001048 

14 

01346 

15 

00007773 

16 

19650 

17 

1014 

18 

1003. 

19 

01025 

20 

003638 





EXERCISE 174 



1 

it) 4. («) 

1, (i») 2, (tv) 1, (i>) 1 


2 

[i) 8821, (») 2 8821, 3 8821, 

5 8821 

3 

5. 2, 4. 

1. 




4. 

(t) Second, (ti) unity place, (tit 

) si\th decimal place 

5 

25940 

6 

33480 

7 

2041 

8. 

6 330 

9. 

6933 

10 

12440 

11 

5555 

12 

62 34 

13 

1 696 

14 

0 5223 

15 

3 877 

16 

0 1312. 

17 

2 287 

18 

397 7 

19 

1069 

20 

9663. 

21 

42 79. 

22 

1*187 

23. 

16390 

24 

2337. 

25 

5 838 

26 

3 371 

27 

1395 

28. 

1 205 

29 

007176 

30. 

05999 

31 

4409 

32 

1 9484 

33 

15 84 

34 

1 0039 

35 

9 076, 

36 

178*1 

37 

48 

38 

4467 

39 

5 113 

40 

Rs 1050 




I Punjab University 

1935 


1 [a) Express 70(19056700 m words 

(&) State m figures the number 

Five thousand mtlhon, seven hundred thousand and 
twenty eight 


2 {a] Simplify 


4^- 7^ + 3=- 


lltofi“iofI tofl2 
and express the result as a recurring decimal fraction 

(Zi) Get the product of 14416 and 16515 in two 
lines only 


3, (a) Find the square root of i to three places of 
decimals. 

(b) What must be the least number of soldiers m 
a regiment that will allow it to be drawn up 10 15 or 25 
deep, and also to be formed into a solid square ^ 

4 (a) The difference between simple and compound 
interest on a certain sum of money for 2 years at 4 p c. 
per annum is one rupee Find the sum 

{b) A bill IS drawn for Rs 5050 on June 12th at 
five months It is discounted on Sept 3rd at 5 per cent 
per annum How much does the holder of the bill receive 
and what is the gain of the banker m the transaction 
{Bankers discount being allowed ) 

5 (a) A man’s net income, after paying income-tax 
at the rate of 8/> in the rupee, is Rs 950 lOtr Sp \\ hat 
will be his net income when the tax is redhced by 2 pies 
in the rupee ’ 

(6) Find by practice the value of 61 maunds 37 
seers 8 chk of goods at Rs 17 Set. -ip per maund. 


615 
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arithmetic made EAbY 


1936 

1 {a) Write down the local value m fraction of 

each of the figures in the number 0 0103 


c If ^^ + 5^ / « . 3^\ 2rff 

(b) What decimal of an hour is a second ? 


2 (a) Find, by Practice or otherwise, the price of 
3 cwt. 2 qrs 16 lbs, at £3 7s. M. per cwt, 

(b) Define the L C M. of two or more integers. 
The mint price of gold is /3 17s 10^. per ounce Find 
the smallest exact number of ounces that can be coined in 
to an exact number of sovereigns. 

3 [a) By selling goods at /31 a merchant loses 7 
per cent on his outlay. Find his percentage profit on his 
outlay when he sells the same goods at £35 


Or, 

(a) Find, correct to the nearest hundred weight, 
the weight, of lead required to cover a flat roof 40 ft long 
and 32 ft wide with lead 0 2 m. thick, a cubic foot of lead 
being taken to weigh 12,000 ounces. 

(fr) In what proportion must tea worth is per lb 
be mixed with tea worth 2s lOd per lb, that the mixture 
may be worth 2s 6i per lb 

4 (a) A certain sum of money at simple interest 

amounts to Rs 505 2 in 2 years and to Rs 589 4 in 4 years 
rind the principal and the rate of interest. 


(&) Find the banker’s discount on a bill for £ 734 

I5s.drawnon Jaunary 17th, 1896 at, 3 months and dis- 
counted on Febraiary 7tb, at 2\% per annum. 


5 4 man invests £20,420 partly m shares at 125 

bearing a dividend (free from income-tax) of 7 percent 
and partly in a mortgage at 5 per cent interest, on which 
he pays income-tax at 4s in the £, His net income from 
each investment is the same. What is his whole income ? 
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1937 

. , s „ . , 169.. 0678V901 

1 M Find the square root of — — 

25 0 0 23+ 

(h) Find the greatest namber of 4 digits wbicbj 
when divided by 7, lO, 15, 21 and 28 leaves 5, 8, 13, IV 
and 26 respectively as remainders E\press the answer 
in Roman numeraN- 

2 (a) Find, by Practice or otherwise, the cost of 
25 bales at Rs 9 lOfl. 7p per maund if a bale contains 
13 mds 2+ srs 12 chhacaks 

(b) Expre-s ^ of 12s. 6sf.+-0‘625 of 7s fid —0 505 
of 16s fid as the decimal fraction of £‘l Write the local 
value of significant digits in the answer 

3 (a) Tivo equal sums are lent at the same time at 4 
per cent and 3 per cent, simple interest respectively. The 
former is recovered 2 years earlier than the latter, and the 
amount in each case is Rs 620 Find the sums and the time. 

(b) On what sum does the difference between 
the simple and compound interest for 2 years at 5 per 
cent, amounts to Rs. 15 ^ 

4 (a) A man undertakes to do a certain work 
in 150 days He employs 200 men. He finds that only 
a quarter of the work is done in 50 days How many 
additional men should he employ so that the whole 
work may be finished in time ? 

(6) A reduction of 20 per cent m the price of 
oranges would enable one to purchase +8 more for 
Rs 2 Sn Find the rate per dozen. 

5 (rt) What IS the face value of 3 months’ bill 
when banker’s discount at 3 per cent per annum is Rs 18 ? 

Which IS the better investment 2i per cent, consols 
at 55, or 3 per cent stock at 63 ’ 

(6) A garden roller 16 in wide, with a girth of 
44 m, is made of cast iron ^ in, thick Find its weight if 
one cubic foot of cast iron weighs 450 lbs 

Or 

Find the day of the week on 9th March, 1592- 
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arithmetic made easy 


1938. 


1. (ff) Find correct to 6 decimal places the value of 
1.2 2.4 44 6 24 6.8 


(b) Express x of 7s 6d + 1 25 of 5s —‘545 of 
9s 2rf as a decimal fraction of £W 

(c) Find the least multiple of 17 which leaves a 
remainder 2 when divided by any of the first 6 even 
natural integers. 


2 (a) Find, by Practice, or otherwise, the value 
of 31 cans of mercury each containing 5 mds 25 srs., 
10 chlfs., at the rate of Rs 5 iOa 8^. per maund 

(b) The cost of carpeting a room is Rs 72, and 
papering the walls at la , 8p per square foot is Rs 106 
4a The length of the room is 18 ft. If the width bad 
been 4 ft less, the cost of the carpet would have been 
Rs 18 less. Find the height of the room. 


3 (a) Three men borrow Rs 2i50 in all from a 
money-lender at 5 per cent, interest and pay back equal 
amounts m full settlement of their respective debts after 4, 10 
and 12 years respectively Find the sum borrowed by each. 

(h) A man borrows a certain sum and pays back 
m 2 years in 2 equal instalments. If compound interest 

D ^ P®*” pays back annually 

Ks 441, what sum did he borrow ^ 


4. {a) A can do a piece of work m 16 days, B in I2i 
days, and C m 32 days All begin to do it together but A 
eaves after 4 days, and B leaves 3 days before the com- 
pletion of the work. How long did the work last > 

1 . j 20 per ceni. profit If 

he had bought It at 20 per cent, less and sold it for 10s. 
less, he would have gained 25 per cent Find the cost price. 

due 9 months 

hence is Rs. 21, and the true discount on the same at the 
same rate is Rs, 20. Find the sum and the rate 
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( 6 ) Which IS the better investment, 3 per cent 
consols at 66 or 4 per cent. London Stock at 8 + ’ What 
equal sums of money must be invested in each to make a 
difference of €iro m the yearly dividends ? 

6 (a) Two open cylindrical metal pipes have equal 
internal volumes. The external and internal diameters of 
one are 13 and 12 inches, and the corresponding diameters 
of the other are 6 t and 6 inches Compare the quantities 
of metal m each pipe 

(6) What day of the week was 20th June, 1836 ’ 

1939. 

1 (a) Simplify 5^+ of |§ 

/ \ *^*55 / 9 

( 6 ) Which IS the greater of and / — 
how much ? 400 ts/ 7 

(The answer should be correct to two significant figures.) 

(c) Find, by Practice, the cost of 9 sacks of wheat 
each weighing 2 maunds, 20 seers at Rs. 6. 4cts 6 ps per 
maund 

2 (n) The G C M of two numbers is 26 and their 
L C. M IS 428+ If one of them is 204, find the other 

( 6 ) The difference between the Simple and Compound 
interest on a certain sum is Rs 2, 80 s for 2 years at 5 
per cent Find the sum 

3 (o) What day of the vmek was 27th July, 1922. 

( 6 ) The difference between the interest and discount 
on a certain sum of 6 months at 4 per cent, is Rs 2. Find 
the sum 

4 (o) A, B, C and D enter into a partnership A 
subscribes i of the capital, B J, C J, and D the rest. How 
should they duide a profit ot Rs 6640, lOos ? 

( 6 ) In what ratio must I mix tvm teas worth Re 1 
2as and Re. 1, 12os per lb respectuely so that by selling 
the mixture at Rs 2 per lb I may gam 20 per cent. > 
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5 {a) A medical student has to secure 40 per cent, 
marks to pass He gets 40 and fails by 40 marks Find 
the maximum marks 

(&) How much should a person invest in per cent 
stock at 25 in order to secure an annual income of £665 
after paying an income tax of one shilling in the pound f 

6 . {a) If by selling milk at Rs. 7 80 s per maund 
a milkman loses 10 per cent. ? at what price per seer must 
he sell It to gam 10 per cent. ? 

( 6 ) How many cubic feet of earth must be dug out to 
make a well 21 feet deep and 4 feet in diameter? What 
will It cost to plaster its inner curved surface at 4os per 
square yard ’ 

Or, 

( 6 ) A student walks from his house at 4 miles per hour 
and reaches his school 5 minutes too late If his speed had 
been S miles per hour he would have reached 10 minutes 
too early. How far is the school from his house ? 

1940 

1 (a) Find correct to three decimal places the value of 

8 8 * S'* 8 ^ 8 * ^ 

{b) Find the square root of 
J81 ^ 

0064 6 25 

2 (a) Find by practice the price of 31,250 bricks at 
the rate of Rs 12. 5as. bp per 1,000 bricks. 

( 6 ) The difference between the interest and the true 
discount on a certain sum of money for six months, at 4 
per cent, is Rs, 2. What is the sum ? ’ 

3. (a) Find what day of the week was the Armistice 
Day, 11 th November, 1918. 
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( 6 ) A grocer bought one kind of tea at Re. 1 Oa 6p 
per lb , and the second kind of tea at 15as. per lb He 
mixed them and sold the mixture at Re 1 2as per ib 
Find the ratio m which he mixed them if his gam per cent, 
was 15 t\. 

4 (.a) If I buy eggs at the rate of Is 8d. a dozen and 
sell them at the rate of 5 for a shilling, what is my gain 
per cent ’ 

Or. 

(а) A house is worth £2,500 and its contents £4,000 
How much must be paid annually to insure the house 
and Its contents against hre for 80% of their value at a 
premium of 7s, 6 d per cent ? 

( б ) A boat moves downstream at the rate of one mile 
in 6 minutes, and upstream at the rate of 6 miles an hour 
What IS the velocity of the current ’ 

5 (a) A man had two sons To the elder he left 
tV of his property, to the younger T®r of the remainder, the 
rest to the widow Find the share of the sons if the 
widow gets Rs. 3,600 

( 6 ) What sum of money should be in\ested in 4 p c 
stock at 105 to produce a net income of £ 1 46. 5s. after 
paying an income-tax of 6 d m the £ ’ 

6 The length of a rectangular plot of ground is three 
times its breadth and its area is 30 acres How long 
twould It take a man to walk across it along a diagonal at 
he rate of 3 5 miles per hour i 

Or, 

A cylindrical cistern whose diameter is 1 ft. 9 in is 
partly filled with water If a rectangular block of iron 
measuring 1 ft 2 m in length, 11 in. in breadth, and 1 tt. 
in thickness is wholly immersed m the water, by how many 
inches will the water level rise 

{w=Y-) > 



II. RAJPUTANA BOARD. 
1935 


1 (a) Find the greatest and the least number of six 
digits that are divisible by 251. Obtain their prime factors, 
and find their G C M. 

(6) How many times can 053 be subtracted from 
14*578, and what will be the magnitude of the remainder ? 

2 («) The circumference of a wheel is 48 decimetres 
and it makes 2i revolutions per <=60008 How long will it 
take to travel 45 miles, if I kilometre— f of a mile 

{b) Calculate the square root of 1 + ( 07)'* correct 
to four decimal places 


3 (a) A person bought 15 maunds of wheat at Rs 5 
amaund, and mixes 5 maunds of barley wi* it By selling 
the mixture at Rs 5 per maund he gains 65 % , find the cost 


of barley per maund. 

(b) The average age of the boys in a school of 480 
boys was 15 7 , 40 boys left the school, thereby diminishing 
the average to 15 2 Find the average age of those who left. 

4 {a) A room 20 ft. by 15 ft has a carpet laid down 
so as to leave a margin I ft, 6 in wide all round If the 
length of the carpet be 17 feet, find its width Also find 
to the nearest penny, the cost of covering the above margin 
with cloth at 3s. 4d per square yard 


( 5 ) A garrison of 1,500 soldiers has provisions for 
48 days. At the end of 13 days, a reinforcement arrives 
and it IS found that now the provisions will last only for 
25 days mote What is the reinforcement ? 


5 (a) A person invested Rs 1600 for 3 years, and 
Rs 1,100 for 4 years at the same rate of interest (simple). 
The total interest from these investments was Rs 506 
Find the rate per cent. 

(6) If Rs 2,652 4a be due three years hence, allow- 
ing compound interest at 3 per cent per annum. What sum 
Will be due at the end of the first year 
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1936. 


, , , . £+ 3s 4d. „ i)„, ,,, 

‘ WSmpUy ^ Y,. S4 ^ (T-iWe-W 

(6) 378 oranges and 462 mangoes are to be distri- 
buted among some girls so that each girl may get as many 
mangoes and as many oranges as another girl Find the 
largest possible number of girls and the least possible 
number of fruits of each kind which a girl gets 

2 (n) In an examination 20 per cent of the candidates 
fail in English, 25 per cent in Mathematics, and 10 per 
cent in both the subjects Find the percentage of those 
who pass in both the subjects 

(6) By selling a horse for £79 15s a man lost 8 
per cent For how much should he have sold it to gain 
15 percent ’ 

3 (a) The floor of a room is 50 ft Jong and 40 ft. 
wide Find the cost of supplying it with carpet 2 ft wide 
at Rs 4 2a per yd and oil-cloth 4 ft wide at Re 1 4<i 
per yd , the oil cloth is to be laid along the sides and ends 
5 ft wide the carpet to extend one foot over the oil-cloth 

(b) Two pipes A and B can fill a cistern in 3 hours 
and 4 hours respectively , a waste pipe C can empty it in 
2 hours If these pipes be opened in order at 7 -r m , 
8am and 9 x m , find when the cistern will be filled. 


4 (a) A person invests £5,740 in 3^ per cent stock 
at 71| What is his yearly income, and how much per 
cent does he obtain for his money ’ 

(b) If the diSierence between the interest and dis- 
count on a sum of money for 2 months at 4i per cent be 
2s 3d , find the sum 


5 (a) A merchant gained annually at the rate of 20 
per cent At the end of 3 years he was worth Rs 5,400. 
What was his capital at the beginning ’ 

(b) How much a grocer mix two kinds of tea which 
cost Re. 1 Sa and Re 1 12a per lb respectively to sell 
the mixture at Re 1. 13a 4^. per lb m order to gam 10 
per cent. ’ 
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1937 


5 


1. («) Express ^ of 7s. 
a decimal of 

2 


2 + 


I 

2-i 


6d + r2S of 5s 
- of £13. 


545 of 9s. 2d 


{b) The records of a dairy of a certain gentleman 
show that bis average daily expenditure for the first four 
months in the year 1936 was as follows 


January 

February 

March 

^pril 


Re. a p 
1 5 4 per day 


1 4 0 
1 10 8 


Find to nearest pie his average daily expenditure for 
these months taken together 


2. ia) The length of a hall is 3 times the breadth. The 
cost of white-washing the ceiling at 5^d per sq. yd is £4 
12s. 7 Id. and the cost of papering the walls at Is 9d per 
sq yd IS ;£’35. Find the height. 

(6) A and B can do a piece of work in 24 days. 
Had A been absent for the first 6 days, the work would 
have been completed m 27i days In what time could 
A alone do it ? 


3. (o) A father wishing to divide a sum of £12750 
between his two sons, David and Solomon who are 23 and 
24 years old, divides it m such a way that if their shares 
are laid out at compound interest at 4 per cent they will 
receive equal amounts on attaining the age of 26 years. 
Find how much each will receive now and when 26 years old. 

(6) In an examination, A gets 10 per cent, less than 
the minimum number of marks required for passing, B 
obtains Hi per cent, less than 4, and C 4li\ per cent, 
less than the number of marks obtained by A and B to- 
gether. What per cent of the minimum marks does C 
get ? Does he pass or fail ^ 
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4 {a) A tongawala sold his horse for Rs 230 and his 
carriage for Rs, 85, thus gaming 5 per cent on his outlay 
Had he sold the carnage for its prime cost and the horse 
for Rs 235, he would have lost 5 per cent, on the whole 
Find the original cost of each 

(5) A person invested ;^2500 at a certain rate per 
cent and ;^1500 at 1 per cent higher rate, and the total 
interest from these investments m 3 years was £525 Find 
the rates. 

5 (a) A gardener had a number of shrubs to plant in 
rows At first he tried to plant 2 in each row, then 3, 
then 4, then 5, and then 6, but he had always one shrub 
left. On trying 7, he had none left What is the smallest 
number of shrubs he could have had ? 

(i) If Rs 5 IS allowed as discount off a bill of Rs 
125 due a certain time hence What should be the discount 
allowed off if the bill had twice as long as to run > 

1938 

1, (a) What annual payment will discharge a debt of 
Rs 440 due in 5 years, simple interest being reckoned at 
5 per cent ’ 

(5) The true discount on a certain bill is ^ of the 
Trade discount and the rate is 4 per cent Find the time 

2 (0) Divide Rs 5854, 80 between A and B, so that 
A’s share at the end of 7 years be equal to B’s share at the 
end of nine years, compound interest at 4% being allowed 

(5) \ person invests £4000 partly in the 2 per cents 
at 80 and partly m the 3 per cents at 90. The total income 
derived is £123^ , find the amount invested in each stock, 

3 (a) A trader sells goods at a discount of 25/a from 
the marked price and still makes a profit <of 25^ on the 
cost , at what per cent above the cost price did he mark 
the goods ? 

(b) 1 sell an article at a loss of 20% Had 1 sold 
itforRs 45 more 1 should have gained 4 per cent Find 
the cost of the article 
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4. (fl) Two trams 88 yards and 44 yards long respec- 
tively are running on parallel rails at the rate of 15 and 20 
miles an hour. In what time will they pass one another 
if they are running in opposite directions ? 

(b) In a one-mile race A can beat B by 40 yards 
and B can beat C also by 40 yards By how many yards 
can A beat C. 

5 (ff) The length and the breadth of a room are 5 4. 
The cost of carpeting the floor, at 12a a square foot, 
amounts to Rs. 540 and the cost of painting the walls at 
3a. a square foot is Rs. 162. Find the dimensions of the 
room, 

(6) A rectangular cistern is 12 ft. by 8 ft. by 6 ft. 
Water flows into it through a rectangular pipe whose 
mouth IS 2 in. by I^m. If the water is flowing with a 
velocity of 6 ft per second, in what time will the cistern be 
full’ 

1939. 


1. («) A owes B Rs, 1,200 , he pays Rs, 100 at the 
end of every month What amount will be still have to 
pay at tne end of the year if the rate of the interest is 6 per 
cent simple interest ? 


(6) A sum of money placed out at compound interest 
amounts to Rs 2,420 in 2 years and to Rs 2,662 in 3 years 
bind the sum and the rate of interest . 

2 la) How much stock must be transferred from the 
3i per cents at 97| to 4 per cents at 101| m order to 
produce an increase in income of ;^33 a year ? (Broker- 
age t per cent.) 

(6) Find the banker’s discount on a bill of £637. 10s 
Jawn on March I6th, 1909, at 10 months and discounted 
August 26ih, 1909, at 3 per cent 


3. {a) Milk and water are mixed in a vessel A m the 
e proportion of 4 1 , and in a vessel B in the proportion 
ot 5 2. What quantities should be taken from the vessels 
to have a new mixture consisting of seven seers of milk and 
two seers of water? 
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i- (6) I bought two horses for £60 I sold one at a 

.L loss of 15 per cent and the other at a gain of 19 per cent , 
i: and then 1 found that each horse was sold for the same 
price Find the cost price of each horse 

4. {a) The length, breadth, and height of a rectangular 
room are in the ratio of 8 6 5 , if each of the dimensions 
be increased by a foot, the area of its four walls would be 
1,408 sq ft Find the dimensions of the room 
' Ch) The external length, breadth, and height of a 

box of wood are 18, 10, and 6 inches respectively and 
the thickness of the wood is half an inch When the box 
IS empty, it weighs 151b and when hlled with sand 100 B). 
Compare the weights of equal bulks of wood and sand. 

5 (a) A person finds that it takes him 5 times as long 
' to row up a rivet as to row down it. If the speed of the 

^ stream be 6 miles an hour, find how many miles per hour 

" the person can row in still water 

(b) A does half as much work as B, and C does 
half as much as A and B together If all three work 
together, how many days will they require to do a piece 
‘ of work which takes C alone 40 days ’ 

■ 1940 

1 (a) At an election, A expected to beat his only 
, rival B by 300 votes , but 50 of his supporters did not vote 

' at all and an equal number changed over to the other side. 

If A still wins by a margin of l5°/o of the votes finally 
cast in his favour, find the votes for his rival, 

(h) A batsman has a certain average of runs for 1 1 
innings. In the 12th inning be makes a score of 90 runs, 
thereby increasing his average by 5. What is his average 
after the 12th inning ? 

2. {a) A merchant marks prices on his articles, so that 
after allowing 10°/o commission to the cuctomers, on mark- 
ed prices, he may still have a profit of 10% on his outlay. 
What IS the cost price of an article marked Rs 10 ^ 

(6) A grocer buys two kinds of tea at 3s 9d. and 
3s per lb. respectively In what proportion does he mix 
them, if by selling the mixture at 4s a lb he gams 20“/o ’ 
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3 [a) From a distance, I observe a railway tram en- 
\ bndg., a m.l. .a If the of the 

bridge in length, and clears it in 5 minutes, find the speed 
of the train 


(6) From my place I walked to my school at 3 miles 
an hour and reached 20 minutes late Next day, starting 
at the same hour I byked at 8 miles an hour and arrived 5 
minutes before school time. How far is my school from 
my place ? 


4 (al The cost of whitewashing the walls and the 
ceiling of a room at ip per square foot is Rs. 19. 12 as If 
its length, breadth, and height be proportional to 5, 3, 4, 
find the area of its floor 

(6) Owing to scarcity of water, the municipality 
wants to reduce the supply of water by half, by replacing 
one inch diameter pipes by narrower ones. Calculate, corr- 
ect to two decimal places, the diameter of the narrower 
pipes. 

5 (a) A man has Rs. 400 in the post office on January 
I He deposits Rs 100 on the 1st of every subsequent 
month, except on August 1, when he withdraw Rs 500. 
What will be his final balance at the end of the year, if he 
stops deposits after the withdrawal ’> Post office pays 3°/o 
p a simple interest added to the principal at the end of 
June and December 

(6) A Weekly paper offers a prize of Rs. 5,000 down 
or Rs 2,000 down plus two instalments of Rs 1,800 each 
payable at intervals of six months If the market interest 
be 10 °/ 0 p a , and interest be payable every six months , by 
how much is the one offer better than the other ? 

6. (a) The true discount on a certain bill is five sixths 
of the trade discount and the rate is 4%. Find the time. 

(b) A man sells ;^’6,000 of 3^°/o stock and buys 3% 
stock at 75, thereby increasing his annual income by £18. 
At what price did he sell his 3^°/o stock ? 



Ill C. P BOARD, 

1935. 

1 (a) Extract the square root of f to four places of 

decimals 

(6) A broker bought 425 bags of Juar at Rs 4 Sa 
per bag He got his commission at the rate of of Rs 2i% 
Find out how much amount the buyer had to spend 

2. A box IS externally 3 feet long, 2 feet broad, and 
H feet high This box is made of planks one inch thick. 
How many sq feet of planks are used m the box and what 
IS the price of the planks, at Rs 3 per cubic foot ? 

3 A bill for Rs 900 due after 9 months was written 
on the 1st January and was cashed on 11 May at 5i per 
cent per annum interest. Find out the banker’s gain, 
and also the amount received by the person who got it 
cashed. 

4 Find out the ratio in which charcoal worth Rs. 12 
4a. per ton he mixed with charcoal worth Rs 13 4a per 
ton so that by selling the mixture at 12 annas per cwt. 
there should be a gam of 20 per cent 

5 When floor was sold at Rs. 3 per md 6 men could 
live for 8 days on Rs 10 , if the price of floor increases 
by Rs 2. 8a per maund, for how many days can 4 men 
live on Rs 15 

6 A tram left A for B, and at the same time another 
train left B for A The trains crossed each other after 4 
hours If the tram coming from B to A travelled 16 mile-; 
per hour faster than the first and the distance between A 
and B is 216 miles, find out the speed of the trains 

Show the motions of the trains on a graph, and find 
from your graph their distances from A five hours after 
the start. 


629 



630 


ARITHMETJC MADE EASY 


1936 


1 The length of room is 21 ft. The cost of paper- 
ng the walls at 2a, 6i> per sq. ft. is Rs. 118. 2a and the 
ost of carpeting the floor at Re 1 \2a. per sq. ft. is 
Rs 551. 4ff. Find the breadth and the height of the room. 


2 A man leaves a town A at 9 a. M and walks at 
4 miles an hour towards town B which is 20 miles from A. 
At 10 A. M his friend leaves B on a bicycle and comes 
to meet him, cycling at 8 miles an hour. At 10-30 a. M. 
the walker rests for 15 minutes and then proceeds to walk 
as before. Draw a graph to show when and where they 
meet, and verify your results by calculation. 

3 la) A bank advances jJ^l.SOO to a person on an 
agreement that interest at the rate of 9 per cent, per 
annum shall be paid half yearly for its use The person 
fails to make any interest payment and at the end of 
eighteen months, the Bank obtains judgment against him 
for the principal and compound interest at the rate and on 
terras agreed to. Find to the nearest pence how much he 
has to pay. 

(6) A bill for Rs. 750 was drawn on the lOth April 
for 8 months and was discounted m a bank on the 20th 
ol July at 5 per cent. F ind (*) the banker's discount (ti) 
the banker’s gain 


4. How much per cent, more than the purchase price 
hould a shopkeeper charge for his goods so that after pay- 
mgadisMunt ofoneanna m the rupee he should have a 
gam of 5% on his outlay > 


5. A person engaged a workman for 35 days on 2 

far Sh ^ f i that 

for the days on which he did no work he would receive 

Af 7° 5 ^ ^0' the cost of his 

rooa At the end, the workman received £3 6s 6d. Find 
out the number of days for which he worked. 

6 to djare } of i,s oap,tel, while 

attar 6 months B takes out | of his capital Find the share 
of .aci .0 a profit of Ra. 714 at the eod of tw^"e Llfw 
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1937 

1 A. rectangular garden of breadth 200 ft. has two 
types of road within it , one of breadth 6 ft going inside 
along Its border, is paved with stone, and another of breadth 
4 ft goes right across the centre parallel to the shorter 
edge of the garden and is asphalted The cost of pa\ ing 
with stone is Rs 25 per 100 sq ft and that of asphalting 
IS Rs 40 per 100 sq. ft If the total cost of paving and 
asphalting the roads be Rs 2,064 8, find the length of the 
garden 

2 (a) A banker borrows money at 4 per cent per 
annum and pays interest at the end of the year He lends 
it at 8 per cent, per annum payable half yearly and receives 
interest at the end of the year. By this means he gains 
Rs 624 a year. How much money has he borrowed ? 

(6) Find the present worth of Rs 1,829 4a. due 4 
months 10 days hence at 44 °/q per annum simple interest 

3 A tradesman uses false weights both in buying as 
well as selling, and gains 25 per cent each time. If the 
sale price be the same as the purchase price, how much 
per cent does he gam by his dishonesty ’ 

4 Two passengers have together 4 maunds of lugg- 
age, and they have to pay respectively Rs 2. 4a and 
Rs 2 12a for the extra luggage with them If all the 
luggage had been with one passenger, he would have had 
to pay Rs. b 8a. Find how much luggage each person 
can carry free of charge. What is the rate at which excess 
luggage IS charged ’ Verify your answer. 

5 A tram passes two persons who are travelling m 
the same direction at 2 miles and 4 miles per hour m 9 and 
10 seconds respectively. Find the length of the train and 
its speed per hour Verify your answer 

1938 

1 The length of a room is twice its breadth. Its 
fiooring at the rate of 2 annas per square yard costs Rs 2 
4as and the papering of the walls at the rate of one anna 
per square yard costs Rs 4 8as Find the length, breadth 
and height of the room. 
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2. The interest on a certain sum of money for one 
year is £75, and the Compound Interest for 2 years is 
■^154 13s 9d Find the principal and the rate of interest 
per cent per annum. 

What will be the total amount at Compound Interest 
after three years ? 

3 A motor-car runs from A to B by one road in 37 -b 
minutes. Another car goes by a different road which is 
five miles longer and travelling 10 miles an hour quicker 
reaches 6 in 35 minutes Find the rates and the distance 
travelled by each. Verify your answer 

4. [a) A person fills a glass with medicine apd 
drinks a quarter of it. He then fills up the glass with 
water and drinks a third of it. Again he fills it up with 
water and drinks a half. How much medicine does he 
drink altogether and how much each time ? 

(6) Two positive numbers differ by 2 and their 
reciprocals differ by Find them. 

IV. DELHI UNIVERSITY 
1935 


1 (a) Find the value of -re- 


places of decimals 


i/24V2 


% 0 number which when divided by 

w’hen^d.vSlh^ in each case, but 

when divided by 11, leaves no remainder. 

26X2’6 -1 + X 1 4 


2. (a) Simplify 


2'6-14 


-11 + iV) 


(&) Express i of of £2 I5s. 6d + of £2 8s 
9d. as the decimal of £29. ^ ^ 

F.nH articles at Rs 2 lOa 8p each 

Find, by Practice, the selling price of these articles 
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4. Find the cost of papering the walls of a room 17 ft 
3 in. long 12 ft. 9 in. broad and 10 ft 4 m high at Re 1. 
8a per square yard, allowing for a door 5 ft by 3 ft. and 
two windows, each 3 ft by I 3 ft. 

5 On what sum is the simple merest for 3 yea^^s at 3 
per cent per annum equal to Rs 22 8 a. ^ Find the com- 
pound interest on the same sum for the same period at the 
same rate of interest 

6 A and B can do a piece of work m 10 days, B and 
C in 12 days, and C and A in 15 days If B alone works 
for 15 days and is then ]oined by A and C find the number 
of days in which the whole work will be finished. 

1936 

1 (a) Simplify — 

+ i of tx of TT 
1 -i of ir- rr of of i 

( 6 ) In an examination 9 candidates received 97 
marks each, 25 received 79 each, 33, received 57 each and 
69 received 40 each Find the average marks of the whole 
number examined, to the nearest whole number 

2 (a) What are prime factors of 45090045, and what 
IS the smallest number by which it must be multiplied in 
order to make it a perfect square ’ 

( 6 ) What fraction of of Rs. 10 10a. 8 > must 

be added to {#— f of §r) + x's> of Rs. 9 5a. 4^ that 

the sum may be equal to Rs 10 ^ 

3 A rectangular metal plate of uniform thickness is 
7'5 inches long and 3 6 inches broad , its weight is 2 4 oz 
From it IS cut a circular plate of diameter 3‘6 inches 
Find the weight of the circular plate. 

4 Divide Rs 145 among A, B and C so that i of 
A’s share may be equal to % of B’s and | of B’s may be 
equal to i of C’s. 

5 The present \alue of a bill of Rs. 442. 12a. is 
Rs 3S5. Find how long the bill has to run at 4r per cent 
per annum simple interest 
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6 A debtor can pay I4os. in the rupee, but it his 
creditors would take 20 per cent off his debt, he could pay 
them and have Ks 45 left. What are his debts and what 
are his assets ? 

1937. 


1 (,) s,„phf, of( j-44) 

(6) The circumferences of the wheels of a carriage 
are 6 ts ft and 8iV ft. What is the least distance in 
which both wheels simultaneously complete an integral 
number of revolutions ? Find also the number of revolu- 
tions completed by each wheel when the carriage has 
moved through this distance. 

2. (a) When a rupee is worth Is. 4i,ffd , how many 
rupees can be bought for £13 9s. 9\d.f 

ib) Find by the method of Simple Practice, the 
cost of 53541 cwt. of soap at £4 4s 8d. per cwt. 

3. A man bought a number of oranges at 4 for 3 
annas and sold them at 5 for 4 annas, and thus gained 
Re. 1. What was the number of oranges bought and what 
did he gain per cent. ? 


4 4, B and C can separately do a work in 10, 15 
and 20 days respectively In what time will the work be 
done if only A works whole time while B works three- 
fourths and C one-third of the working hours each day ^ 

5 The difference between the simple interest and 
true discount on a sum of money for 9 months at 2^ per 
cent IS Re 1. 6a. 6P Find the sum. 


6. A man sells 4 per cent Rs 4,500 stock at 96| and 
invests m 3f per cents. Government Securities at 891- 
10 the change in his income, if J per cent, brokerage is 
charged on each transaction. 


1. (a) Simplify jS*! of H-f-r’u-llof iof 
(6) Reduce 3s. 9d. to the decimal of £S. 

Practice, the cost of 435 maunds 38 
seers 12 chhataks of rice at Rs 6. 8«. per maund. 
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(6) A man in India wishes to send to his son in 
England £300 a year m monthly instalments How much 
will he have to pay monthly m rupees, the value of 1 
rupee in English money being Is. 4^rf. ’ 

3 A shopkeeper sells an article so as to make 25 
per cent on the cost price. If he had sold it for 6a 
more he would have made 30 per cent What is the 
selling price ? 

4. The length of a room is twice its width. The cost 
of carpeting it at Rs 3. 12a. per square yard is Rs 163. 
5a 46 and the cost of papering the walls at la 9^. per 
square foot is Rs. 110 4a. Find the height of the room 

5. On what sum of money will the compound interest 
(payable annually) for 2 years be the same as the simple 
interest on Rs 943 for 10 years, reckoning interest at the 
rate of 5 per cent per annum > 

6. A man holding Rs. 45,000 of a 3 per cent, stock 
sells out when the stock is standing at 95, and invests the 
proceeds in a 5 per cent, stock at 1 14. What is the 
change in his income "> 

1939 

1 (rt) Simplify — + ? ■! of rXlJ — in(l0 + F5). 

(6) Show that to four places of decimals is a 
correct approximation to the square root of 5 

2. (a) Find by Practice, the cost of 6 tons 7 cwts. 
21 lb a.t £ 2 6s 8d. per ton. 

(6) If 46 per cent of a regiment containing 1150 
men are recruits, how many recruits must be taken out in 
order that 25 per cent, of the remainder may he recruits 

3 A tradesman’s prices are 25 per cent abo\ e cost 
price, but he allows a customer a discount of 12 per cent 
on the amount of bis bill. What percentage of proht does 
the tradesman make ? 

4 .A rectangle 110 ft by 90 ft has a grass-plot 55 ft. 
by 45 ft in the centre Find the cost of gravellmg the 
rest of It to a depth of six inches at Rs. 4. 3a per cubic 
yard 
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5. The compound interest on a certain sum of money 
at 4 per cent, for 2 years is Rs 15 more than the simple 
interest for the same time at the same rate. Find the 
sum. 


6. A person invests Rs. 12000 partly in the 3 per 
cents at 72 and partly in the 4 per cents, at 84. He sells 
the former at 64 and the latter at 96, and thus realizes the 
sum invested. How much does he invest in each stock ? 


1940. 

3 {a) I have to spend of my income on house 
rent. of the remainder on conveyance, I of the further 
remainder on children's education, after which I have Rs. 
648 left over. What is my income ? 

(i) Find the square root of 7, correct to 3 decimal 

places 


2. (a) Find by practice the cost of 72 yards 1 foot, 
inches of cloth at Rs. 3. ]4a. 6p. per yard, correct to 
the nearest anna 

a candidate must get 40 p.c. 
who gets 210 marks fails by 
40 marks. Find the maximum number of marks. 

I™'’*® ^ 8 months 

ss: °Fmd ^ 

nnf ^'ff®rence between the interest and discount 

w. C Ki” “ ’ r" » 

as 5^' 3 ® rectangular court is to its breadth 

20 for «‘L”™'"30 1™ T“h ' 



ANSWERS 

PUNJAB university. 

1935 

1. [a) Seven thousand and nine million, fifty-six thou* 

sand and seven hundred (h) S00070Q028. 

2. (a) /A ; ‘5851 (6) 238080240 

3. (a) 1 183. [b] 900. 

4. (a) Rs 625. '.&) Rs. 4999. 8a , Sa. 

5 (a) Rs. 961. [b) Rs 1073. 9ff.4i». 

1936. 

1. (a) Local value of 0 is always zero, tuotu , 1* 

[а] 00027 

2 (a) £12 6s 6d (6) 160 oz 

3. (a) 5% or, (a) 143 cwt. (h) 2 3 

4. (a) Rs 421 , 10%. (6) €3 13s 5iV 

5 £816 16s 

1937 _ 

1 (a) 4‘151 nearly. (h) 9658, IXDCLYIII. 

2. (a) Rs 3289 6a. 

(б) 20795, T*o, Tnuu, iuluu. tunhas etc. 

3. (a) Rs 500 each, 6 yrs. , 8 yrs. 

(6) Rs 6000. 

4. (a) 100 men , (6) Original Rate 2a 6p per dozen 

5. (a) Rs 2400 , 2nd (6) 279^^3 lbs or, Monday 

1938 

1. (a) 648721. (6) 0203125 (c) 1802. 

2 (a) 990.130 11^ (6) 15 ft 

3 (aj Rs 1000, Rs 800, Rs. 750 (o) Rs 820. 

4 (a) 9 days (6) £2. 10s 

5 (a) Rs 420 , [b) 2nd , £69300. 

6 (a) 100 153 (b) Monday 

1939 

1 (a) 3 O 3 (6) greater by ‘0036 

(c) Rs 141, 5a. 3 ^ 

2. (a) 546 (b) Rs. 1000. 
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3. 

4 


5. 

6 . 


1 

2 

3 

4. 

5 

6 . 


1 . 


2 . 

3. 

4 

5 


1 

2 , 

3 

4 

5 


1 . 

2 . 

3. 


4. 

5. 


(ff) Thursday (b) Rs 5 IOC. 

(a) A Rs. 2213. 8a 8p., B Rs. 1660. 2a 6p., C Rs, 
1328 2ff,X)Rs 1438 12rt. 10^ (6) 2 13 

(a) 200 (6) £19000 

(ff) 3£r. 8^. (6) 264 cu ft., Rs 7. 5a. 4p. or 5 miles, 
1940. 

W 143 (6) 99. 

{a) Rs 385 11«. 10|;^ (6) Rs. 5100 

(«) Monday {b) 2 3. 

(a) 44 or £19^ (6) 2 miles. 

{a) Rs 3000. (6) /3937 10s. 

6 32 minutes or 17i\ inches. 


RAJPUT ANA BOARD 
1935. 

(a) 999984*251 X 83 X 2* X 3. 

100149=251X133X3,0 C. M =753. 
275 times, 003 is the remainder 


( 6 ) 

(a) 

(a) 


1 hour 40 mm. 

Rs 3. 12 a per md. 


(a) 12 ft , ISs. 7d 


(a) 5j%. 


1936. 


(6) r0002. 

(b) 21*2 yrs. 

(6) 600 soldiers. 
(6) Rs 2500. 


(a) 3 rt, (b) No. of girls 42, No. of oranges 9. 

No of Mangoes 11, 

H (6) 13s 

(a) Rs. 1007 5a 4/> (b) lo a.m. 

f ? Sum=/2015. 

(a) 3125. (b) 1 2. 

1937. 

(a) 18 ft (b) 45 days. 

(a) ;f6250 , ;^^6500, ;^'7030. 8s 
(6} cent, per cent. , C passes getting the mmimura 
No of marks. 

(a) Horse Rs 250, carriage Rs 50. (6) 4%. 5%. 
W301. (6)Rs.9tV. 
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1 

2 

3 

4 

5 


1 

2 

3 

4 


5. 


1938 


(a) Rs. 80 (6) 5 years. 

(oj Rs. 3042 , Rs 2812 Sa f6) ^1200, £2SOO 
(a) 66§% (6) Rs 187. 8a. 

(a) 7} sec (6) 79rV 

(a) 30, 24, 8 ft (b) 1 hr 16 min 48 sec. 


1939 

(a) Rs 39 f6) £2000, 10 p. c. 

(a) £10200 stock (i>) £7 13s 

(а) seers of the 1st mixture, \ seers of the second 

(б) /35 £25 

(а) Length 24 ft breadth 18 ft height 15 ft 

(б) 3 7 

(a) 9 miles per hour (h) 13a days 


C P BOARD 

1935 

1 (a) 6546 (b) Rs. 1955. 8a. 6i> 

2 2:sV cub ft , Rs 6 3a. 6ip 

3. Rs. 5f2l,Rs. 880-J 

4. 3 1 5 9r®r days. 6. 19, 35 miles per hour. 

1936. 

1. Breadth 15 ft. , height lOi ft ^ 

2 They meet at 1 1-25 a m. , St'f miles from A, , 

3. (a) £1711 15s {6)Rs.l5 Rs. tt 

4. 12% 5. 28 days. 6 A Rs 471 , B Rs 243 

1937 

1 400 ft 2 (a) Rs 15000 (6) Rs. 1800. 

3 56i% 

4 30 seers , Rs 2 per md. 

5 88 yards , 22 miles per hour 

1938. 

1. Length 6 yds Breadth 3 yds Height 4 yds 

2 £1200, 6i p c , £1439. 7s li=^d. 

3 20 mi. per hour, 30 mi per hour, 12§ mi, 17^ mi. 

4 (a) T glass, i glass each time (b) 10, 8 



640 


arithmetic made easy 


DELHI UNIVERSITY 
1935 . 


{a) 1. {&) '03. 

Rs. 99 Sa.Ap. 


1 (ff) ‘9670. (b) 1012 2. 

3 Rs 400. 14f/o 4. 

5. Rs. 250, Rs. 23 2as. lOHs-^ 

6 The remaining work will be finished by A, a, 
working together in one day. 


1 . 

2 . 

3 


5 . 


la) 1. (6) 55 marks. 

5X3X3X7X7x11x11X13>< 
III oz 4. A’s share=Rs. 60. 


13, 5. [b) |. 

B’s share=Rs. 45. 
C’sshare=Rs. 40. 


35 yrs. 6. Debts~Rs. 600. Assets — Rs. 525 


1937 . 


1 {») 1 (6) 435 ft.. 70. 54 

2. (o) 200 rupees. (b) £22668. 8s lOi^. 

3. 320, 6l per cent. 4 , 6 days 5 Rs. 4075. 

6. No change 

1938 . 

1 (a) 2. (6) '0375. 

2. (a) Rs 2833. 12a. 9p. (b) Rs. 369, 15a. 

3. Rs. 9 6a 4. 12 ft. 5. Rs. 4600 
6. Rs. 525 increase. 

1939 . 

1. (a) 1. 2. (a) £14, 16s. 9H (b) 322. 3. 10 7o 

4 Rs 618. 12a. 5 Rs. 9375. 6. Rs. 7200, Rs. 4800. 

1940 

1. (a) Rs. 1200. (b) '264 2 (a) Rs. 283 (b) 625 

3 Rs. 13333, 5a. 4p. 4. £27. 13s. 4rf. 

5 20, 12 ft. 6. 4% loss. 


THE END. 



LOGARITHMS 


1 0 1 2 3 4 5 


Mean Siffereoces 


0043 0036 0128 
0133 0192 0o3l 
0323 0364 DS99 
1173 l-flO 1239 
149-2 19-23 13a3 


1790 ISIS 1817 

0063 2096 9122 

17 I 2301 I 9330 2333 2330 

13 I 26a3 I 2377 2601 2623 I 2618 

19 2788 1 2310 2833 2836 2378 


3012 3031 3073 1 3096 

3213 3261 I 3281 

3444 3161 3183 

3636 3663 | 3674 I 3692 


79 1 3997 4014 4031 
60 1 4166 4183 4200 
4330 4346 4362 
4487 4302 4SI8 
,639 4661 4669 


4786 4300 4914 
4918 4942 4933 
SQqS 3079 a092 
5193 9211 S22, 
3323 3340 3333 


5133 3469 9478 
3679 33$7 3o99 
5691 5705 5717 
3609 5821 6832 
3922 3933 9911 


6031 I GOU 6033 
6133 bll9 6160 
6213 62o3 6263 
6313 6333 6363 
6111 6131 6161 


6512 

6391 

65bl 

6617 

6616 

6556 

6750 

6739 

6719 

&i2l 

6830 

6S59 

69U 

69-20 

69-23 

69SS 

7007 

7016 

7031 

7093 

7101 

71t>S 

7177 

7185 

7251 

7259 

7267 

7232 

7310 

7343 



























2 3 4 5 6 7 8 9 


im 741? 74)9 7427 7435 7443 7451 7459 7466 7474 1 2 2 4 4 5 5 6 7 

7483 7490 7497 7503 7513 7520 7628 753h 7543 7551 1 8 3 3 4 6 5 0 7 

7659 7555 7674 7682 7689 7597 7604 7512 7619 7627 1 2 2 5 4 5 6 5 7 

7634 7542 7649 7557 7654 7673 7679 7586 7594 7701 1 1 2 5 4 4 5 6 7 

7709 7716 7723 7731 7738 7746 7753 7760 7757 7774 1 1 2 3 4 4 5 5 7 

7783 7789 7796 7801 7810 7818 7826 7833 7839 7846 1 1 2 3 I 4 5 6 5 

7853 7860 7658 , 7875 7833 7359 7896 7905 7910 7917 1 1 3 3 4 4 6 5 5 


1 1 2 3 3 1 5 5 5 
1 1 2 1 3 3 4 5 5 5 


8645 8551 1 8657 8653 8669 i 8679 6581 8585 1 1 2 3 3 4 4 5 5 

8704 I 8710 1 6716 8733 8727 I 8733 8739 8745 I 1 3 1 2 3 4 4 5 5 


8774 8779 8785 1 8791 8797 8802 1 1 I 2 3 3 3 4 3 5 


8831 8837 8842 1 88)8 8854 


1 1 2)23 34^6 


8887 8895 8899 8904 8910 8915 1 1 3 ' 2 3 3 4 4 5 

8943 8949 8954 8960 8965 8971 1 1 2 ' 2 3 5 4 4 5 

8998 9004 9009 9015 9020 9036 112 i233 446 

9053 9058 9069 9069 9074 9079 1 1 2 L 3 3 4 4 5 

9105 9112 9117 9122 9128 9133 1 1 2 2 3 3 4 1 6 

9159 9165 9170 9175 9180 9186 1 1 2 2 3 3 1 4 5 

9212 9217 9222 9227 9232 9238 1 1 2 2 3 3 4 4 5 

9263 9269 9374 9279 9284 9289 112 2 3 3 4 4 5 

9335 9340 1 1 2 2 5 3 4 4 5 

S 9985 9390 1 1 9 ,2 3 3 4 1 7 

9^95 9140 011 2 2 3 3 1 1 

, 9465 9479 9174 9479 W84 9489 011 2 2 3 3 4 4 

9o09 1 9513 9518 9523 9528 9533 9538 011 223 311 


9o47 1 9663 
9595 I 0800 


9571 

9576 

9581 

9819 

9621 

9628 

9665 

9571 

9575 

9713 

9717 

9722 

9769 

9753 

9758 

9605 

9309 

9814 

9350 

9854 

9859 

9894 

9399 

9903 

9939 

9943 

9948 

9983 

9987 

9991 


0 1 1 2 2 3 3 4 4 
0 1 1 2 3 3 3 1 4 
0 1 1 2 2 3 3 4 1 


0 1 1 2 2 3 3 1 


0 1 1 2 2 313 3 4 

















ANTI.L0GARITHM5 


lit 


l ^ 

7 8*9 
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20 
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22 
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2S> 
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25 
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i6 

1S20 

27 

lbb2 

29 
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29 

l9oQ 

3q’ 

' 199a 

Hi 

2012 
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:0b9 

33l 

3^ 

1 

35 

2139 

2193 

:S3A 

3b 

2291 

37 

2344 

as 

2399 

39 

1 21o5 

40 

2512 


1309 

1312 

; 1315 

1340 

1343 1 

134b 

1371 

1374 

1377 

1403 

140o 

1409 

1135 

1 1419 ; 

nil 

I4b9 

1472 ' 

147 b 

1503 

Io07 , 

1310 

033 

1512 

1545 

1574 1 

[ 1579 

lost 

Ibll , 

, 16U ! 

Ibis 

IMS { 

1 1652 • 

16ob 

IbST 1 

1 IbSO 

1691 

l72o 1 

1730 

1734 

l7bo , 

1770 

1774 

1507 

1511 , 

iste 

1319 

lb54 

1!»3 

lb02 

1S97 , 

ISOl 

19*36 

1941 ( 

1915 

1952 

19Sb 

1991 

2026' 

2032 

3017 

2015 j 

20o0 

2Uol 

2123! 

1 2120 • 

2133 

2173 1 

,217b 

im 

22231 

;2223 

iai 

H7o 

1 2230 

2-66 

2323 

2333 t 

2139 


2liS| 

2143 

2419 

319a 

25CO 

j 

23(X> 

25531 

; 2559 1 

23o4 

2ol2 , 

1 2olS ! 

2o2l 

3j7J : 

1 2m9 

: .d65 




2 3 3 4,5 3 6 




















ANTI-LOGARTHIMS 


J 641 

4365 

< 65 

4467 

66 

4571 


3170 

a>i3 

3319 

33% 

8175 

3556 

3639 

3724 

3177 

3327 

3101 

3183 

3565 

3618 

3733 

3181 

3258 

3331 

3112 

3191 

3573 

3656 

3741 

3811 

3319 

3828 

3899 

3903 

3917 

3990 

3999 

1009 

4083 

1003 

1102 

4178 

1168 

4103 

1276 

1285 

1 1296 

4376 

1305 

4390 

4177 

1187 

1106 

Is8l 

1502 

1603 

1668 

4699 

1710 

1797 

480l 

1819 

1009 

4920 

1932 

6023 

5035 

6047 

5110 

6152 

5161 

6200 

6272 

5281 

5333 

5395 

5106 

5o08 

6521 

5534 

5636 

5649 

5662 

5768 

5781 

5794 

5902 

5916 

5929 

6039 

6053 

6657 

6180 

6191 

6200 

6321 

6339 

6353 

0171 

6186 

6501 

6622 

6037 

0653 

6776 

6792 

6606 

6931 

6950 

6965 

7096 

7112 

7129 

7261 

7278 

7295 

7130 

7417 

7164 

7603 

7021 

7638 

7780 

7798 

7816 


7 

8 

9 

Mean DifTeienccs 

1 2 3j4 5 6j78 9 

3211 

3221 

0228 

1 1 2 

3 116 0 7 


a>eo » 
m 3373 
3313 3451 
3521 3533 

3605 3511 
3I><J0 3503 
3775 3784 
3854 3373 
3031 3963 

4045 1055 
4140 1150 
4235 4215 
4315 4145 


4530 4550 
4515 4I>55 
4753 4761 
1854 4875 


3301 1 3 2 3 4 5 

3)81 1 2 3 3 4 5 

3459 1 2 2 3 4 6 

3510 1 2^2 3 1 5 

5522 1 3 2 3 4 5 

3707 1 3 3 1 4 5 

3793 1 2 3 3 1 5 

3882 I 2 3 1 4 5 

3972 1 2 3 4 5 5 


4IS<I 12 3 15 5 

1255 1 2 3 4 5 5 

4355 1 2 3 4 6 5 

4157 1 2 3|4 5 6 

4550 1 2 3 4 5 6 

4557 1 2 3 1 5 5 

4775 1 2 3 1 6 7 

4587 1 2 3 4 5 7 

5000 1 2 3 5 5 7 


6092 6105 6117 1 2 4 5 5 - 71 

5212 5221 5235 1 2 4 5 5 7; 

6373 6316 5368 1 2 4 5 5 71 

5458 5470 6483 1 3 1 6 (> 8 

5685 5698 6510 1 3 1 5 5 8 


6715 6728 5711 1 1 4 5 7 8' 

6818 6851 5875 1 3 4 5 7 8 

6984 6998 5012 1 3 4 6 7 8 

5124 6138 5162 1 3 4 6 7 8 

6266 5281 5295 1 3 4 5 7 9 

5412 6427 6142 1 3 4 5 7 9 

5551 6677 0592 2 3 5 6 8 9 

5714 6730 5745 2 3 6 ' ' 

6671 6887 6002 2 3 6 

7031 7017 7053 2 3 6 

7194 7211 7258 2 3 5 

7362 7370 7395 235 
7631 7651 7658 2 3 6 

7709 7727 7746 2 1 6 

7889 7907 7025 2 1 6 


9376 9397 
9591 9616 
9817 9849 


m 


3072 8091 8110 2 1 5 

8260 8279 8299 2 4 5 

9453 8472 8492 2 I 5 8 10 12 

8650 8570 8690 2 1 5 8 10 12 

8851 6872 8892 2 4 5 8 10 12 


9057 9078 9099 2 1 5 

2 4 6 8 11 13 161719 

SS 9528 2 1 7 9 11 13 1517 20 

9931 0954 9977 3 0 7 9 21 14 )61820 













